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(57) ABSTRACT

The present invention relates to the field of attenuated live
viruses useful as vaccine or medicament for preventing or
treating Porcine Reproductive and Respiratory Syndrome
(PRRS) in swine, and is based on the surprising finding of a
PRRS virus which is able to induce the interferon type I
response of a cell infected by said virus. In one embodiment,
the PRRS virus according to the invention is a PRRS virus
mutant comprising, in comparison with the genome of a wild
type strain, a mutation in the gene encoding the non structural
protein 1 (nspl) of said virus.
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FIG. 7
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PRRS VIRUS INDUCING TYPE I
INTERFERON IN SUSCEPTIBLE CELLS

SEQUENCE LISTING

The instant application contains a Sequence Listing which
has been submitted in ASCII format via EFS-Web and is
hereby incorporated by reference in its entirety. Said ASCII
copy, created on Sep. 4, 2014 is named 01-2739-US-1-UP-
SEQ.txt and is 243,336 bytes in size.

FIELD OF THE INVENTION

The present invention belongs to the field of vaccines and
medicaments for the prophylaxis and treatment of infectious
diseases. In particular, it relates to attenuated live viruses
useful as vaccine or medicament for preventing or treating
Porcine Reproductive and Respiratory Syndrome (PRRS), a
viral disease affecting swine.

BACKGROUND OF THE INVENTION

Porcine reproductive and respiratory syndrome virus
(PRRSV) is a member of the virus family Arteriviridae and
belongs, together with the Coronaviridae, to the virus order
Nidovirales. PRRSV is an enveloped virus with a single-
stranded, positive-sense RNA genome of about 15 kilobases
comprising nine open reading frames (ORFs), namely
ORF1la, ORFlab, ORF2a, ORF 2ab, and ORFs 3 through
ORF7. ORFs la and lab encode large polyproteins that are
processed into the viral nonstructural proteins (nsp) by auto-
and transcleavages of viral proteases nspl, nsp2, and nsp4
(Snijder and Meulenberg, 1998).

There are two distinct viral PRRSV genotypes causing
similar clinical symptoms that diverge by about 40% on
nucleotide sequence level, genotype I (EU) and genotype 11
(US). The North American (US) prototype strain is VR-2332,
while the European (EU) prototype strain is Lelystad virus.

PRRSV is considered one of the economically most impor-
tant infectious agents in pigs causing late-term reproductive
failure in sows and respiratory disease in growing pigs. Often,
PRRSYV infection is complicated by secondary bacterial
infections being attributed to the immunosuppressive nature
of the virus. Also, PRRSV viremia lasts for weeks, and virus
then still can be detected in lymphoid organs for several
months, demonstrating difficulties or failure of the host’s
immune response to clear the virus (Allende et al., 2000).

The specific immune response to PRRSV infection is char-
acterized by delayed induction of neutralizing antibodies
(Lopez and Osorio, 2004) and short cell-mediated immune
response (Xiao et al., 2004). It is commonly accepted that
these effects can in part be attributed, along with presentation
of'decoy epitopes (Ostrowski et al., 2002; Ansari et al., 2006)
and glycan shielding of viral envelope proteins (Ansari et al.,
2006), to the viral inhibition of the host’s innate immune
system. It has been demonstrated that PRRSV infection does
not or only weakly or delayedly induce production of type I
interferon (IFN) (interferon o and interferon 3; (Miller et al.,
2004)) or type II IFN, (interferon y; (Meier et al., 2003)) in
susceptible cell lines (swine pulmonary alveolar macroph-
ages, monkey kidney cells MARC-145) and/or pigs (Bud-
daert et al., 1998).

Thus, there is a need for novel vaccines and medications
effecting a rapid induction of neutralizing antibodies and
interferon responses for the prophylaxis and treatment of
PRRSYV infection.
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BRIEF DESCRIPTION OF THE FIGURES

FIG. 1: Sequence alignment of nsplf} protein sequences
from parental EU PRRSV strain LoN94-13 and from vaccine
candidates (SEQ ID NOS 7 and 21-25, respectively, in order
of appearance).

FIG. 2: Sequence alignment of nsplf proteins from
PRRSYV strains (SEQ ID NOS 82, 8 and 83-84, respectively,
in order of appearance).

FIG. 3: PRRSV-specific immunofluorescence of virus
stock titrations. (A) deltanspl XVII-1; (B) deltansp1 XVIII-
12. Black, negative fluorescence; light grey, few positive
cells; grey, foci of positive cells; dark grey, complete cell
monolayer positive.

FIG. 4: Virus stocks of vaccine candidates contain IFNf.

FIG. 5: Time course of IFNp induction after infection of
MA104 cells.

FIG. 6: Delta nspl mutants show increased sensitivity to
type I IFN.

FIG. 7: Mean body temperatures of vaccinated groups
before and after challenge.

DETAILED DESCRIPTION

IFNs play an important role in establishing an effective
adaptive immune response against viral infections, and many
viruses therefore have developed strategies and counterac-
tions against onset of the host’s innate immune system
(Haller and Weber, 2009). In the interest to identify the antici-
pated PRRSV IFN antagonist(s), extensive screening analy-
ses based on cell lines stably expressing genes of interest or
on cells transfected with protein-expressing plasmids have
identified several PRRSV nonstructural proteins (nsps)
including nsp1 (see below), nsp2 (Beura etal., 2010; Lietal.,
2010), nsp4 (Beura et al., 2010), and nspll (Beura et al.,
2010; Shi et al., 2011a) to be involved in blocking the induc-
tion of type I IFN.

nspl is located at the N-terminus of the PRRSV ORF1la-
derived polyprotein 1a and is processed into two multifunc-
tional subunits, nspla and nsplf, each of which contains a
papain-like cysteine protease (PCP) domain essential for self-
release from the viral polyprotein (den Boon et al., 1995;
Chen et al., 2010). nspla contains an N-terminal zinc-finger
domain and the PCPa. protease domain, while nsp1 contains
PCPp. For both nsp1 subunits, nspla and nsp1f, the three-
dimensional crystal structure has been resolved (Sun et al.,
2009; Xue et al., 2010). According to these analyses, nsp1f
consists of an N-terminal domain (NTD), a linker domain
(LKD), the PCP domain (PCP beta), and a C-terminal exten-
sion (CTE); (Xue et al., 2010), see FIG. 2. C-terminal, nsp1f-
mediated cleavage of nspl from nsp2 occurs at site WYG
(SEQ ID NO: 70)/AGR (SEQ ID NO: 71) for PRRSV US
strains (Kroese et al., 2008) or is predicted at site WYG (SEQ
ID NO: 70)/AAG (SEQ ID NO: 72) for PRRSV EU strains
(Chenetal., 2010), while nspla/nsp1p cleavage occurs at site
ECAM (SEQ ID NO: 73/AxVYD (SEQ ID NO: 74) for
PRRSV US strains or is predicted at site EEAH (SEQ ID NO:
75)/SxVYR (SEQ ID NO: 76) for PRRSV EU strains (Chen
etal, 2010).

Several studies on protein level demonstrated to the mecha-
nistic detail that PRRSV nsp1 and/or its autocleavage-derived
subunits nsplo and/or nsplf inhibit type I IFN production by
interfering with IFN transcription (Song et al., 2010; Kim et
al., 2010; Chen et al., 2010; Beura et al., 2010). In addition, it
has been demonstrated that nsp1p interferes with the cellular
response to interferon (interferon signaling); (Chen et al.,
2010). Moreover, it was demonstrated that PRRSV infection
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inhibits IFNa and/or IFNP production in PRRSV infected
cells in vitro (Kim et al., 2010; Beura et al., 2010), the sub-
cellular localization ofnsp1 (subunits) was determined (Song
et al., 2010; Chen et al., 2010), and mechanistic aspects of
type I IFN inhibition that were obtained by others from single
protein expression experiments were confirmed in cells
infected with PRRSV (Shi et al., 2010). Finally, a nspl
mutagenesis study based on nspl protein expression investi-
gated effects on viral IFN inhibition (Shi et al., 2011b), show-
ing that mutations that inactivated papain-like cysteine pro-
tease activity of nspla made nspl lose its IFN antagonism
activity, whereas mutations that inactivated papain-like cys-
teine protease activity of nsplf did not influence the IFN
antagonism activity of nspl.

However, a viable PRRSV strain that induces IFN produc-
tion and/or does not interfere with IFN signaling after infec-
tion of susceptible cells and/or the host, in particular a
PRRSV strain comprising a genomic mutation in its nspl
gene, has not been described yet.

It is thus an aim of the present invention to make available
such a viable PRRS virus inducing the IFN response of a cell,
in particular of a host cell, wherein said PRRS virus may serve
as an effective vaccine or medicament for the prophylaxis or
treatment of the Porcine reproductive and respiratory syn-
drome in swine.

The solution to the above technical problem is achieved by
the description and the embodiments characterized in the
claims.

Thus, the invention in its different aspects and embodi-
ments is implemented according to the claims.

The invention is based on the surprising finding of a Por-
cine Reproductive and Respiratory Syndrome (PRRS) virus
which is able to induce the interferon type I response of a cell,
in particular of a host cell.

Hence, one aspect of the invention concerns a PRRS virus
(PRRSV) which is able to induce the interferon type I pro-
duction and secretion by a cell infected by said virus, wherein
the PRRS virus according to the invention in particular is able
to induce or induces the interferon type I production and
secretion by an interferon competent cell infected by said
virus.

As used herein, it is understood that the terms “interferon
type I, “IFN type I, “type I interferon” and “type I IFN” are
equivalent.

Interferon type I production and secretion by a cell, as
described herein, particularly means that interferon type I is
made and released by a cell in response to the infection of the
PRRS virus according to the invention. In this regard, inter-
feron type I, as mentioned herein, is preferably interferon-c
and/or interferon-f.

The infection of a cell by the PRRS virus according to the
invention in particular includes attachment of the virus to the
cell, entry of the virus into the cell, disassembly of the virion,
and preferably replication and transcription of the viral
genome, expression of viral proteins, and assembly and
release of new infectious viral particles.

The cell, as mentioned herein, is a primary or secondary
susceptible cell, preferably a mammalian cell, in particular a
porcine or a simian cell, more preferably said cell is a porcine
macrophage or a MA-104 cell or a MARC-145 cell or a Vero
cell.

It is further understood that the PRRS virus according to
the invention is able to induce in vitro and/or in vivo the
interferon type I production and secretion by a cell infected by
said virus.
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Preferably, the PRRS virus according to the invention is a
live PRRS virus and/or a modified-live PRRS virus and/or an
attenuated PRRS virus.

The term “attenuated PRRS virus”, as described herein, is
in particular directed to a PRRS virus which is attenuated in
vitro and/or in vivo, more particular in susceptible cell lines
and/or the host.

The term “host”, as used herein, is in particular directed to
animals infectable with PRRS virus, in particular swine, more
particular pigs, such as domestic pigs.

As mentioned herein, “attenuated” particularly relates to a
reduced virulence of a pathogen, in particular of a wild type
PRRS virus, wherein “virulence” is understood to be the
degree of pathogenicity, and wherein “pathogenicity” is
directed to the ability of the pathogen to produce clinical
symptoms in the host, such as elevated body temperature.

In particular preferably, the PRRS virus according to the
invention has or shows increased sensitivity to type I INF
when compared to wild type PRRSV, wherein the term “sen-
sitivity to type I INF” is understood as reduced viral infectiv-
ity when IFN is present, preferably in a sufficient amount for
significantly reducing viral infectivity of wild type PRRSV, in
the medium surrounding the virus at the time of infection.

The term “wild type PRRS virus” or “wild type PRRSV”,
respectively, as used herein, is in particular directed to an
infectious pathogenic PRRS virus, which is particularly
capable of causing PRRS in swine. In one particular preferred
embodiment, the term “wild type PRRS virus™ is directed to
a PRRS virus whose genome comprises a RNA sequence or
consists of a RNA polynucleotide, wherein said RNA
sequence or RNA polynucleotide is a RNA copy of a poly-
nucleotide selected from the group consisting of SEQ ID NO:
13, SEQ ID NO: 14 and SEQ ID NO: 15.

Inone embodiment, the PRRS virus according to the inven-
tion is a PRRS virus mutant, in particular comprising, in
comparison with the genome of a wild type PRRSV strain, a
mutation in a gene encoding a protein of said virus.

In a preferred embodiment, the PRRS virus according to
the invention comprises a mutation in the gene encoding the
nspl protein of said virus. Thus, the invention preferably
concerns a PRRS virus which is able to induce the interferon
type I production and secretion by an infected cell as a result
of'a mutation in the gene encoding the nsp1 protein, wherein
said mutation is preferably a mutation as mentioned herein-
after.

Hence, the invention particularly concerns a PRRS virus
comprising, in comparison with the genome of a wild type
strain, a mutation in the gene encoding the nspl protein.
Accordingly, the mutation as described herein is preferably a
mutation in comparison with the sequence of the correspond-
ing wild type gene encoding the nspl protein.

The invention is thus preferably directed to a PRRS virus;
in particular a wild type PRRS virus, wherein a mutation,
preferably a mutation as mentioned hereinafter, has been
implemented in the genome of said virus resulting in a non-
natural nspl protein or in the lack of nspl protein of said
virus.

In the context of the invention it is understood, that the
mutation as described herein may be implemented to any
PRRS virus, such as to a PRRS virus selected from the group
consisting of wild type PRRS virus, attenuated PRRS virus,
modified-life PRRS virus, PRRS virus mutant and combina-
tions thereof. In one example, the mutation as described
herein may be implemented to an attenuated and/or live
PRRS virus, for example to a PRRS virus selected from the
group of the PRRS virus strains that have been deposited on
27 Oct. 2004 with the European Collection of Cell Cultures
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(ECACC), Porton Down, Salisbury, Wiltshire, SP4 OJG,
Great Britain, under the Accession Numbers ECACC
04102703, ECACC 04102702, and ECACC 04102704.
Hence, the mutation as described herein can be combined
with one or more other mutations, preferably one or more
other attenuating mutations, in a PRRS virus.

In the context of the invention, the term “PPRRS virus” is
in particular equivalent with “PRRS virus strain”.

The term “mutation” in the context of the invention is
understood as a change in a genomic sequence, in particular
in the RNA sequence of a PRRS virus. Since viruses that use
RNA as their genetic material have rapid mutation rates, the
term “mutation”, as mentioned herein, is particularly directed
to a genetically engineered change in a genomic sequence,
such as by site directed mutagenesis, which in particular
results in a virus growing to titers significantly lower than
wild type PRRS virus in interferon competent cells and/or in
the infected host, when propagated under the same condi-
tions. Moreover, in another preferred embodiment the muta-
tion described herein can also be caused by natural mutation
and subsequent isolation of the PRRS virus according to the
invention, wherein said isolated virus includes the mutation
described herein.

Preferably, the mutation, as described herein, comprises or
consists of one or more point mutations and/or one or more
genomic deletions and/or one or more insertions.

The term “nspl protein”, as used herein, is directed to the
PRRSYV nonstructural protein 1.

The nsp1 protein is preferably a polypeptide having at least
70%, preferably at least 80%, more preferably at least 90%,
still more preferably at least 95% or in particular 100%
sequence identity with a polypeptide selected from the group
consisting of SEQ ID NO:1 and SEQ ID NO:2 if the PRRS
virus according to the invention is a genotype | PRRS virus, or
the nspl protein is preferably a polypeptide having at least
70%, preferably at least 80%, more preferably at least 90%,
still more preferably at least 95% or in particular 100%
sequence identity with the polypeptide set forth in SEQ ID
NO:3 if the PRRS virus according to the invention is a geno-
type II PRRS virus.

In one aspect, the PRRS virus according to the invention
preferably also may comprise a mutation in the gene encod-
ing the nspl protein selected from the group consisting of
SEQ ID NOs 1-3.

It is hence understood that the PRRS virus according to the
invention is a genotype I PRRS virus or a genotype Il PRRS
virus. It is further understood that the terms “genotype I”” and
“genotype II” are equivalent to the terms “genotype 1” and
“genotype 2” or to the terms “type 1” and “type 2”, as fre-
quently used in the literature in the context of PRRSV.

Sequence identity in the context of the invention is under-
stood as being based on pairwise determined similarity
between nucleotide or protein sequences. The determination
of percent identity between two sequences is preferably
accomplished using a mathematical algorithm, in particular
the well-known Smith-Waterman algorithm (Smith and
Waterman, M. S. (1981) J Mol Biol, 147(1):195-197). For
purposes of the present invention, percent sequence identity
of an amino acid sequence is determined using the Smith-
Waterman homology search algorithm using an affine 6 gap
search with a gap open penalty of 12 and a gap extension
penalty of 2, BLOSUM matrix 62. The Smith-Waterman
homology search algorithm is taught in Smith and Waterman
(1981) Adv. Appl. Math 2:482-489, herein incorporated by
reference. A variant may, for example, differ from the refer-
ence nspl, nspla, nsplp or NTD molecule by as few as 1 to
15 amino acid residues, as few as 1 to 10 amino acid residues,
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suchas 6-10, asfew as 5, as few as 4,3, 2, oreven 1 amino acid
residue. Alternatively, percent identity of a nucleotide
sequence is determined using the Smith- Waterman homology
search algorithm using a gap open penalty of 25 and a gap
extension penalty of 5. Such a determination of sequence
identity can be performed using, for example, the DeCypher
Hardware Accelerator from Timelogic Version G, or the
sequence identity is determined with the software CLC
MAIN WORKBENCH 4.1.1 (CLC BIO).

The term “having 100% sequence identity”, as used herein,
is understood to be equivalent to the term “being identical”.

In another preferred embodiment, the mutation in the
PRRS virus according to the invention comprises or consists
of one or more point mutations and/or one or more genomic
deletions and/or one or more insertions.

In a further preferred embodiment, the PRRS virus accord-
ing to the invention comprises a mutation in the gene
sequences encoding the nspla subunit of the nspl protein
and/or the nsp1p subunit of the nsp1 protein of said virus.

The term “nspla”, as mentioned herein, is thus directed to
the PRRSV nspla subunit of the nspl protein, and the term
“nsplf”, as used herein, is hence directed to the PRRSV
nsplp subunit of the nsp1 protein.

The nspla is preferably a polypeptide having at least 70%,
preferably at least 80%, more preferably at least 90%, still
more preferably at least 95% or in particular 100% sequence
identity with a polypeptide selected from the group consisting
of SEQ ID NO:4 and SEQ ID NO:5 if the PRRS virus accord-
ing to the invention is a genotype I PRRS virus, or the nspla
is preferably a polypeptide having at least 70%, preferably at
least 80%, more preferably at least 90%, still more preferably
at least 95% or in particular 100% sequence identity with the
polypeptide set forth in SEQ ID NO:6 if the PRRS virus
according to the invention is a genotype II PRRS virus.

The nsp1 is preferably a polypeptide having at least 70%,
preferably at least 80%, more preferably at least 90%, still
more preferably at least 95% or in particular 100% sequence
identity with a polypeptide selected from the group consisting
of SEQ ID NO:7 and SEQ ID NO:8 if the PRRS virus accord-
ing to the invention is a genotype I PRRS virus, or the nsp1f
is preferably a polypeptide having at least 70%, preferably at
least 80%, more preferably at least 90%, still more preferably
at least 95% or in particular 100% sequence identity with the
polypeptide set forth in SEQ ID NO:9 if the PRRS virus
according to the invention is a genotype II PRRS virus.

In a particular preferred embodiment, the PRRS virus
according to the invention comprises a mutation in the gene
sequence encoding the N-terminal domain (NTD) of the
nsplp of said virus. The term “NTD”, as mentioned herein, is
thus directed to the N-terminal domain of the PRRSV nsp1f
subunit.

The NTD is preferably a polypeptide or has a polypeptide
sequence, respectively, having at least 60%, particularly at
least 70%, preferably at least 80%, more preferably at least
90%, still more preferably at least 95% or in particular 100%
sequence identity with a polypeptide or a polypeptide
sequence, respectively, selected from the group consisting of
SEQID NO:10 and SEQ ID NO:11 ifthe PRRS virus accord-
ing to the invention is a genotype I PRRS virus, or the NTD is
preferably a polypeptide or has polypeptide sequence,
respectively, having at least 60%, particularly at least 70%,
preferably at least 80%, more preferably at least 90%, still
more preferably at least 95% or in particular 100% sequence
identity with the polypeptide or the polypeptide sequence,
respectively, set forth in SEQ ID NO:12 if the PRRS virus
according to the invention is a genotype II PRRS virus.



US 9,187,731 B2

7

In a preferred embodiment, the NTD comprising the muta-
tion has the sequence selected from the group consisting of
the sequences

SXXYXXXXXVXFXDXXXXGXXMWXXXSXXSXXLEXLPXXLXXXXXXLXRS,

SXXYXXXXXVXFXDXXXXGXMWXXX SXXSXXLEXLPXXLXXXXXXLXRS,

SXXYXXXXXVXFXDXXXXXMWXXXS XX SXXLEXLPXXLXXXXXXLXRS,

10
SXXYXXXXXVXFXDXXXXMWX XX SXXSXXLEXLPXXLXXXXXXLXRS,

SXXYXXXXXVXFXDXXXMWXXXSXX SXXLEXLPXXLXXXXXXLXRS,

SXXYXXXXXVXFXDXXMWXXXSXXSXXLEXLPXXLXXXXXXLXRS,

as set forth in SEQ ID NOs:36-41, if the PRRS virus accord- P

ing to the invention is a genotype I PRRS virus, or the NTD
comprising the mutation preferably has the sequence selected
from the group consisting of the sequences

20

AXVYDIGXXAVMXVAXXXXSWAGGXXXXFXXXXXXLXLXAXXXXXS,

AXVYDIGXXAVMXVAXXXXSWGGXXXXFXXXXXXLXLXAXXXXXS,

AXVYDIGXXAVMXVAXXXXSGGXXXXFXXXXXXLXLXAXXXXXS, 5

AXVYDIGXXAVMXVAXXXXGGXXXXFXXXXXXLXLXAXXXXXS,

AXVYDIGXXAVMXVAXXXGGXXXXFXXXXXXLXLXAXXXXXS,

AXVYDIGXXAVMXVAXXGGXXXXFXXXXXXLXLXAXXXXXS,

30
as set forth in SEQ ID NOs: 42-47, if the PRRS virus accord-
ing to the invention is a genotype II PRRS virus.

Thus, the PRRS virus according to the invention preferably
comprises a gene sequence encoding a NTD selected from the
sequences 35

SXXYXXXXXVXFXDXXXXGXXMWXXXSXXSXXLEXLPXXLXXXXXXLXRS,

SXXYXXXXXVXFXDXXXXGXMWXXX SXXSXXLEXLPXXLXXXXXXLXRS,

40
SXXYXXXXXVXFXDXXXXXMWXX XS XX SXXLEXLPXXLXXXXXXLXRS,

SXXYXXXXXVXFXDXXXXMWXXXSXXSXXLEXLPXXLXXXXXXLXRS,

SXXYXXXXXVXFXDXXXMWXXXSXX SXXLEXLPXXLXXXXXXLXRS,

45
SXXYXXXXXVXFXDXXMWX XX SXXSXXLEXLPXXLXXXXXXLXRS ,

as set forth in SEQ ID NOs:36-41, if the PRRS virus accord-
ing to the invention is a genotype I PRRS virus, or the PRRS
virus according to the invention preferably comprises a gene
sequence encoding a NTD selected from the sequences

AXVYDIGXXAVMXVAXXXXSWAGGXXXXFXXXXXXLXLXAXXXXXS,

AXVYDIGXXAVMXVAXXXXSWGEGXXXXFXXXXXXLXLXAXXXXXS, 55

AXVYDIGXXAVMXVAXXXXSGGXXXXFXXXXXXLXLXAXXXXXS,

AXVYDIGXXAVMXVAXXXXGGXXXXFXXXXXXLXLXAXXXXXS,

AXVYDIGXXAVMXVAXXXGGXXXXFXXXXXXLXLXAXXXXXS, 60

AXVYDIGXXAVMXVAXXGGEXXXXFXXXXXXLXLXAXXXXXS.

as set forth in SEQ ID NOs: 42-47, if the PRRS virus accord-
ing to the invention is a genotype II PRRS virus.

In one exemplary embodiment, the NTD comprising the 65
mutation may, for instance, have the sequence selected from
the group consisting of the sequences

8

SSVYRWKKFVVFTDS SXNGRMMWTPESDDSAXLEXLPPELERQVEILIRS,
SSVYRWKKFVVFTDS SXNGMMWTPESDDSAXLEXLPPELERQVEILIRS,
SSVYRWKKFVVFTDS SXNMMWTPESDDSAXLEXLPPELERQVEILIRS,
SSVYRWKKFVVFTDSSXMMWTPESDDSAXLEXLPPELERQVEILIRS,
SSVYRWKKFVVFTDSSMMWTPESDDSAXLEXLPPELERQVEILIRS,
SSVYRWKKFVVFTDSMMWTPESDDSAXLEXLPPELERQVEILIRS,

as set forth in SEQ ID NOs:48-53, if the PRRS virus accord-
ing to the invention is a genotype I PRRS virus, or the NTD
comprising the mutation may, for instance, have the sequence
selected from the group consisting of the sequences

ATVYDIGXXAVMYVAXXKVSWAGGXEVKFEXVPXELKLXANRLXTS,
ATVYDIGXXAVMYVAXXKVSWGGXEVKFEXVPXELKLXANRLXTS,
ATVYDIGXXAVMYVAXXKVSGGXEVKFEXVPXELKLXANRLXTS,
ATVYDIGXXAVMYVAXXKVGGXEVKFEXVPXELKLXANRLXTS,
ATVYDIGXXAVMYVAXXKGGXEVKFEXVPXELKLXANRLXTS,
ATVYDIGXXAVMYVAXXGGXEVKFEXVPXELKLXANRLXTS,

as set forth in SEQ ID NOs: 54-59, if the PRRS virus accord-
ing to the invention is a genotype II PRRS virus.

Thus, in one exemplary embodiment, the PRRS virus
according to the invention may, for instance, comprise a gene
sequence encoding a NTD selected from the sequences

SSVYRWKKFVVFTDS SXNGRMMWTPESDDSAXLEXLPPELERQVEILIRS,
SSVYRWKKFVVFTDS SXNGMMWTPESDDSAXLEXLPPELERQVEILIRS,
SSVYRWKKFVVFTDS SXNMMWTPESDDSAXLEXLPPELERQVEILIRS,
SSVYRWKKFVVFTDSSXMMWTPESDDSAXLEXLPPELERQVEILIRS,
SSVYRWKKFVVFTDSSMMWTPESDDSAXLEXLPPELERQVEILIRS,
SSVYRWKKFVVFTDSMMWTPESDDSAXLEXLPPELERQVEILIRS,

as set forth in SEQ ID NOs:48-53, if the PRRS virus accord-
ing to the invention is a genotype I PRRS virus, or the PRRS
virus according to the invention may, for instance, comprise a
gene sequence encoding a NTD selected from the sequences

ATVYDIGXXAVMYVAXXKVSWAGGXEVKFEXVPXELKLXANRLXTS,
ATVYDIGXXAVMYVAXXKVSWGGXEVKFEXVPXELKLXANRLXTS,
ATVYDIGXXAVMYVAXXKVSGGXEVKFEXVPXELKLXANRLXTS,
ATVYDIGXXAVMYVAXXKVGGXEVKFEXVPXELKLXANRLXTS,
ATVYDIGXXAVMYVAXXKGGXEVKFEXVPXELKLXANRLXTS,
ATVYDIGXXAVMYVAXXGGXEVKFEXVPXELKLXANRLXTS,

as set forth in SEQ ID NOs: 54-59, if the PRRS virus accord-
ing to the invention is a genotype II PRRS virus.

It is thus understood that a genotype 1 PRRS virus, as
mentioned herein, is in particular a virus whose genome
comprises a gene sequence coding for a polypeptide having at
least 70%, preferably at least 80%, more preferably at least
90%, still more preferably at least 95% or in particular 100%
sequence identity with a polypeptide selected from the group
consisting of SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:4,
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SEQ ID NO:5, SEQ ID NO:7 and SEQ ID NO:8, or is in
particular a virus whose genome comprises a gene sequence
coding for a polypeptide having at least 60%, particularly at
least 70%, preferably at least 80%, more preferably at least
90%, still more preferably at least 95% or in particular 100%
sequence identity with a polypeptide selected from the group
consisting of SEQ ID NO:10 and SEQ ID NO:11.

Preferably, the genotype I PRRS virus, as mentioned
herein, comprises or consists of a RNA polynucleotide having
at least 70%, preferably at least 80%, more preferably at least
90%, still more preferably at least 95% or in particular 100%
sequence identity with a RNA polynucleotide complemen-
tary to a polynucleotide selected from the group consisting of
SEQ ID NO: 13 and SEQ ID NO: 14.

It is further understood that a genotype Il PRRS virus, as
mentioned herein, is in particular a virus whose genome
comprises a gene sequence coding for a polypeptide having at
least 70%, preferably at least 80%, more preferably at least
90%, still more preferably at least 95% or in particular 100%
sequence identity with a polypeptide selected from the group
consisting of SEQ ID NO:3, SEQ ID NO:6 and SEQ ID NO:9,
or is in particular a virus whose genome comprises a gene
sequence coding for a polypeptide having at least 60%, par-
ticularly at least 70%, preferably at least 80%, more prefer-
ably at least 90%, still more preferably at least 95% or in
particular 100% sequence identity with the polypeptide set
forth in SEQ ID NO:12.

Preferably, the genotype II PRRS virus, as mentioned
herein, comprises or consists of a RNA polynucleotide having
at least 70%, preferably at least 80%, more preferably at least
90%, still more preferably at least 95% or in particular 100%
sequence identity with a RNA polynucleotide complemen-
tary to the polynucleotide set forth in SEQ ID NO: 15.

In the following, the single letter code for amino acids is
used for amino acid sequences, where additionally X signifies
any genetically encoded amino acid residue.

Within the context of the invention it is in particular under-
stood that the N-terminal domain (NTD) of nsp 1 starts with
the N-terminus of nsplp, preferably starts with the amino
acid sequence SXXY (SEQ ID NO: 60) if the PRRS virus is
a genotype I PRRS virus or with the amino acid sequence
AXVY (SEQ ID NO: 61) if the PRRS virus is a genotype 11
PRRS virus, and the NTD ends with the serine residue (S)
within the amino sequence SFP of the nsp1f. Regarding the
NTD domain of a genotype 1I PRRS virus it is in particular
referred to the publication Xue et al. 2010, hereby incorpo-
rated by reference. Said amino acid sequences SXXY (SEQ
ID NO: 60) or AXVY (SEQ ID NO: 61) and SFP (SEQ ID
NO: 62) are especially conserved in the nsp1f of wild type
PRRS viruses and are thus preferably used amino acid
sequence motifs for defining the NTD domain according to
the invention.

In a particular preferred embodiment, the PRRS virus
according to the invention thus comprises a mutation in the
gene sequence coding for the NTD, wherein the NTD pret-
erably starts with motif SXXY (SEQ ID NO: 60) for PRRS
virus type 1 strains or with motif AXVY (SEQ ID NO: 61) for
PRRS virus type 2 strains and ends with the serine residue (S)
within the conserved SFP (SEQ ID NO: 62) motif of the
nsplf subunit.

According to the invention, it is in particular preferred if
said mutation is located within the part of the gene sequence
coding for the NTD, where the amino acid stretches folding
into P sheet secondary structures are encoded.

In one preferred aspect, the mutation, as described herein,
thus comprises a deletion or replacement of a nucleotide
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triplet coding for an amino acid residue located within the first
24 N-terminal amino acid residues of the NTD sequence.

Inparticular, it is preferred if the mutation described herein
comprises of a deletion or replacement of 2 to 7 or more,
preferably consecutive, nucleotide triplets each coding for an
amino acid residue located within the first 24 N-terminal
amino acid residues of the NTD sequence.

In another preferred aspect, the mutation, as mentioned
herein, comprises the deletion or replacement of a nucleotide
triplet coding for an amino acid residue with a charged, pref-
erably positively charged, side chain, in particular coding for
an arginine residue.

Exemplarily, the mutation mentioned herein preferably
consists of a deletion of 2, 3, 4, 5, 6 or 7 consecutive nucle-
otide triplets coding for the respective number (2, 3, 4, 5, 6 or
7) of consecutive amino acid residues located within the first
24 N-terminal amino acid residues of the NTD sequence,
wherein this mutation comprises the deletion of a nucleotide
triplet coding for an amino acid residue with a charged, pref-
erably positively charged, side chain, in particular coding for
an arginine residue.

The mutation, as described herein, preferably comprises or
consists of a deletion or replacement of the nucleotide triplet
coding for the first arginine residue (R) located at least 21
amino acid residues in C-terminal direction from the N-ter-
minal amino acid residue of the nsp 1 NTD and/or the muta-
tion, as mentioned herein, comprises a deletion or replace-
ment of the nucleotide triplet coding for the arginine residue
(R) of the nsp1 amino acid sequence RXMW (SEQ ID NO:
63) if the PRRS virus is a genotype I PRRS virus or with the
amino acid sequence RGG (SEQ ID NO: 64) of said virus if
the PRRS virus is a genotype II PRRS virus and/or the muta-
tion, as mentioned herein, comprises or consists of a deletion
or replacement of the nucleotide triplet coding for the argin-
ine residue (R) of the amino acid sequence RMM (SEQ ID
NO: 65) or RGG (SEQ ID NO: 64) of the nsp1 protein.

According to the invention, the phrase “replacement of a
nucleotide triplet” is understood as being a replacement of a
nucleotide triplet of the wild type sequence by another nucle-
otide triplet coding for a different amino acid residue than the
wild type sequence.

The phrase “deletion of nucleotide triplet” in the context of
the invention is directed to a deletion of a nucleotide triplet
resulting in the deletion of an amino acid residue in compari-
son with the wild type sequence.

In particular, said mutation further comprises a deletion or
replacement of one nucleotide triplet coding for the amino
acid residue flanking said arginine residue (R) in N-terminal
direction, wherein said mutation preferably comprises or
consists of a deletion or replacement of two consecutive
nucleotide triplets coding for the amino acid residues PR
(SEQ ID NO: 77).

More particular, said mutation further comprises a deletion
or replacement of two, three, four, five, six, seven or more
consecutive nucleotide triplets coding for two, three, four,
five, six, seven or more amino acid residues flanking said
arginine residue (R) in N-terminal direction.

Preferably, said mutation comprises a deletion or replace-
ment of three consecutive nucleotide triplets coding for the
amino acid sequence RXR (SEQ ID NO: 66) or APR (SEQID
NO: 67) of the nsp1f, or wherein said mutation comprises a
deletion or replacement of four consecutive nucleotide trip-
lets coding for the amino acid residues GRXR (SEQ ID NO:
68) or WAPR (SEQ ID NO: 69) of the nsp1p.

As result, the PRRS virus according to the invention com-
prises in one embodiment a gene coding for a nspl protein
selected from the group consisting of SEQ IDNO: 16, SEQ ID
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NO:17, SEQ ID NO:18, SEQ ID NO:19 and SEQ ID NO:20,
or comprises in another embodiment a gene sequence coding
for a nsp1p selected from the group consisting of SEQ ID
NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24 and
SEQ ID NO:25, or comprises in a further embodiment a gene
sequence coding for a NTD selected from the group consist-
ing of SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ
ID NO:29 and SEQ ID NO:30.

In yet another preferred embodiment, the mutation, as
described herein comprises a deletion of the gene sequence
encoding the (whole) nspl protein, encoding the (whole)
nsplo subunit, encoding the (whole) nsplf} subunit, or
encoding a part, preferably at least seven consecutive amino
acid residues, of or the (whole) NTD domain of the nsp1f
subunit.

Yet another aspect of the invention is directed to a poly-
nucleotide comprising or consisting of the genome of the
PPRS virus according to the invention.

Further, the invention is also directed to a virus particle,
wherein said virus particle comprises a polynucleotide which
comprises or consists of the genome of the PPRS virus
according to the invention or which comprises or consists of
a DNA copy of the PPRS virus according to the invention.

Still further, the present invention provides a DNA-Vector
comprising a copy of, or a cDNA sequence complementary
to, respectively, a polynucleotide which comprises or consists
of the genome of the PPRS virus according to the invention.

In one exemplary and non-limiting example the DNA vec-
tor, as mentioned herein, comprises a polynucleotide
sequence selected from the group consisting of SEQ ID
NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34 and
SEQ ID NO:35.

Also, the present invention provides a cell comprising a
polynucleotide, which comprises or consists of the genome of
the PPRS virus according to the invention or which comprises
or consists of a DNA copy of the PPRS virus according to the
invention.

In one exemplary and non-limiting example the PRRS
virus according to the invention, or the genome of the PRRS
virus according to the invention, respectively, comprises a
RNA sequence or consists of a RNA polynucleotide, wherein
said RNA sequence or RNA polynucleotide is a RNA copy of
a polynucleotide selected from the group consisting of SEQ
IDNO: 31, SEQIDNO: 32, SEQIDNO: 33, SEQ ID NO: 34
and SEQ ID NO: 35.

Another aspect of the invention concerns the PRRS virus
according to the invention for use as vaccine or medicament,
in particular for use in the prophylaxis or treatment of Porcine
Reproductive and Respiratory Syndrome preferably in swine.
The present invention further provides a composition con-
taining the PRRS virus according to the invention for use as a
vaccine or as a medicament, in particular for use in the pro-
phylaxis or treatment of Porcine Reproductive and Respira-
tory Syndrome preferably in swine.

In apreferred aspect, said vaccine or medicament is admin-
istered in two doses or preferably in one dose to an animal in
need thereof. By the term “prophylaxis or therapy”, as men-
tioned herein, it is meant that the prophylaxis is to administer
adrug, in particular a vaccine, before exposure to PRRSV and
the treatment is to administer a drug, in particular a medica-
ment, after infection with PRRSV or onset of PRRS.

In particular, the vaccine, as mentioned herein, is a live
vaccine and/or a modified live vaccine and/or an attenuated
live or attenuated modified live vaccine.

The strains of the PRRS virus according to the invention
can be grown and harvested by methods known in the art, e.g.
by propagating in suitable cells like the simian cell line
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MA-104, Vero cells, or porcine alveolar macrophages. Pref-
erably, vaccines according to the present invention are modi-
fied live vaccines comprising one or more of these strains
alive in a suitable carrier, but inactivated virus may also be
used to prepare killed vaccine (KV). Modified live vaccines
(MLV) are typically formulated to allow administration of
10" to 107 viral particles per dose, preferably 10° to 10 par-
ticles per dose, more preferably 10* to 10° particles per dose
(4.0-6.0 log, , TCID,,). KV may be formulated based on a
pre-inactivation titre of 10® to 10'° viral particles per dose.
The vaccine may comprise a pharmaceutically acceptable
carrier, for example a physiological salt-solution. The vaccine
may or may not comprise an adjuvant. A suitable adjuvant
may optionally also be used. For example, a suitable adjuvant
that may be used a-tocopherol acetate which may be obtained
under the trade name Diluvac Forte®. Alternatively, alum
based adjuvants may be used.

A further aspect of the invention is thus directed to the use
of the PRRS virus according to the invention for the prepa-
ration of a vaccine or medicament for the prophylaxis or
treatment of Porcine Reproductive and Respiratory Syn-
drome, preferably in swine.

A vaccine according to the present invention may be pre-
sented in form of a freeze-dried preparation of the live virus,
to be reconstituted with a solvent, to result in a solution for
injection. The solvent may, for example, be water, physiologi-
cal saline, a buffer, or an adjuvanting solvent. The solvent
may additionally use adjuvants, for example a-tocopherol
acetate. The reconstituted vaccine may then be injected into a
pig, for example as an intramuscular or intradermal injection
into the neck. For intramuscular injection, a volume of 2 ml
may be applied, for an intradermal injection it is typically 0.2
ml. In a further aspect, the present invention therefore is a
product, comprising in separate containers a freeze-dried
composition of the virus, and a solvent for reconstitution, and
optionally further containing a leaflet or label comprising
instructions of use.

Yet another aspect of the invention thus concerns a method
for the prophylaxis or treatment of Porcine Reproductive and
Respiratory Syndrome comprising administering the PRRS
virus according to the invention to an animal, preferably to a
swine, more preferably to a pig, in particular preferably to a
piglet or a sow.

A vaccine according to the present invention may not only
comprise the PRRS virus according to the invention as anti-
gen, but may include further components active against PRRS
or other porcine viral or bacterial diseases, like porcine cir-
covirus, classical swine fever virus or mycoplasma hyorhinis.
Therefore, the invention further relates to a vaccine as
described, characterized in that it contains at least one further
antigen active against a porcine disease which is not PRRS.

Still another aspect of the invention thus concerns a medi-
cament or vaccine comprising the PRRS virus according to
the invention.

Still a further aspect of the invention is directed to a method
of preparing a vaccine or medicament, in particular for the
prophylaxis or treatment of Porcine Reproductive and Respi-
ratory Syndrome preferably in swine, said method compris-
ing the cultivation of the PRRS virus according to the inven-
tion in cell culture.

Moreover, the invention comprises a method of producing
the PRRS virus according to the invention, said method com-
prising the mutagenesis of the gene coding for the nsp1 pro-
tein in the genome of'a PRRS virus, and wherein the mutation,
as described herein, is in particular introduced by genetic
engineering in the genome of said virus, preferably by site
directed mutagenesis.
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Preferably, for any of the aforementioned methods, the
above-mentioned DNA-vector is used and/or said methods
comprise the detection of interferon type I, in particular inter-
feron type I secretion, and/or of mRNA coding for interferon
type 1. Said detection in particular comprises the detection of
interferon type I and/or of mRNA coding for interferon type
1 by a bioassay, wherein said bioassay is preferably selected
from the group consisting of ELISA, PCR, GLISA, IFA,
biosensoric measurement, Surface Plasmon Resonance
(SPR) measurement, selective media, lateral flow, biochip
measurement, immunomagnetic separation, electrochemilu-
minescence, chromogenic media, immunodiffusion, DNA
hybridization, staining, colorimetric detection, lumines-
cence, and combinations thereof.

In yet a further aspect, the invention provides an immuno-
genic composition containing the PRRS virus according to
the invention.

As used herein, the term “immunogenic composition” in
particular refers to a composition that will elicit an immune
response in an animal that has been exposed to the composi-
tion. An immune response may include induction of antibod-
ies and/or induction of a T-cell response.

Usually, an “immune response” includes but is not limited
to one or more of the following effects: the production or
activation of antibodies, B cells, helper T cells, suppressor T
cells, and/or cytotoxic T cells, directed specifically to an
antigen or antigens included in the composition or vaccine of
interest. Preferably, the host will display either a therapeutic
or a protective immunological (memory) response such that
resistance to new infection will be enhanced and/or the clini-
cal severity of the disease reduced. Such protection will be
demonstrated by either a reduction in number or severity of,
or lack of one or more of the symptoms associated with the
infection of the pathogen, in the delay of onset of viremia, in
a reduced viral persistence, in a reduction of the overall viral
load and/or in a reduction of viral excretion. Thus, an
“immune response” in particular means but is not limited to
the development in a subset of a cellular and/or antibody-
mediated immune response to the composition or vaccine of
interest.

In one aspect, the immunogenic composition of the inven-
tion is preferably a vaccine or medicament.

As used herein, the term “viremia” is particularly under-
stood as a condition in which PRRS virus particles circulate in
the bloodstream of an animal.

The term “animal”, as mentioned herein, is in particular
directed to swine, more particular to a pig, preferably a
domestic pig.

In a preferred aspect, the immunogenic composition of the
invention comprises an amount of 10" to 107 viral particles of
the PRRS virus according to the invention per dose, prefer-
ably 10° to 10° particles per dose, more preferably 10* to 10°
particles per dose.

In another preferred aspect, the immunogenic composition
of the invention comprises an amount of the PRRS virus
according to the invention which is equivalent to a virus titre
of atleast about 10° TCID,/mL per dose, preferably between
10 to 10° TCID;,/mL per dose

In yet another preferred aspect, the immunogenic compo-
sition of the invention further contains one or more pharma-
ceutically acceptable carriers or excipients. Said one or more
pharmaceutically acceptable carriers or excipients are pref-
erably selected from the group consisting of solvents, disper-
sion media, adjuvants, stabilizing agents, diluents, preserva-
tives, antibacterial and antifungal agents, isotonic agents, and
adsorption delaying agents.
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The present invention is further directed to the immuno-
genic composition of the invention for use in a method for

inducing an immune response against PRRSV, or

the prevention or reduction of PRRS, or

the prevention or reduction of PRRSV viremia and/or

preventing or reducing clinical symptoms, in particular the

elevated body temperature, associated with PRRSV
infection, or

the prevention or reduction of the elevated body tempera-

ture associated with the administration of an attenuated
PRRSYV vaccine to an animal.

Asused herein, the term “inducing an immune response” to
an antigen or composition is the development of a humoral
and/or cellular immune response in an animal to an antigen
present in the composition of interest.

The term “prevention” or “reduction” or “preventing” or
“reducing”, respectively, as used herein, means, but is not
limited to a process which includes the administration of a
PRRSV antigen, namely of the PRRSV according to the
invention which is included in the composition of the inven-
tion, to an animal, wherein said PRRSV antigen, when
administered to said animal elicits or is able to elicit an
immune response in said animal against PRRSV. Altogether,
such treatment results in reduction of the clinical symptoms
of PRRS or of symptoms associated with PRRSV infection,
respectively. More specifically, the term “prevention” or “pre-
venting, as used herein, means generally a process of prophy-
laxis in which an animal is exposed to the immunogenic
composition of the present invention prior to the induction or
onset of the disease process (PRRS).

Herein, “reduction of PRRS” or “reduction of clinical
symptoms associated with PRRSV infection” means, but is
not limited to, reducing the number of infected subjects in a
group, reducing or eliminating the number of subjects exhib-
iting clinical symptoms of infection, or reducing the severity
of any clinical symptoms that are present in the subjects, in
comparison to wild-type infection. For example, it should
refer to any reduction of pathogen load, pathogen shedding,
reduction in pathogen transmission, or reduction of any clini-
cal sign symptomatic of PRRSV infection, in particular of
elevated body temperature. Preferably these clinical symp-
toms are reduced in subjects receiving the composition of the
present invention by at least 10% in comparison to subjects
not receiving the composition and may become infected.
More preferably, clinical symptoms are reduced in subjects
receiving the composition of the present invention by at least
20%, preferably by at least 30%, more preferably by at least
40%, and even more preferably by at least 50%.

Also, the elevated body temperature usually associated
with the administration of an attenuated PRRSV vaccine to an
animal is reduced in subjects receiving the composition of the
present invention by at least 10% in comparison to subjects
receiving a conventional attenuated PRRSV vaccine. More
preferably, the elevated body temperature usually associated
with the administration of an attenuated PRRSV vaccine is
reduced in subjects receiving the composition of the present
invention by at least 20%, preferably by at least 30%, more
preferably by at least 40%, and even more preferably by at
least 50%.

Hence, a further advantage of the PRRS virus according to
the invention is in particular the effect that its administration
to an animal, e.g. for the prophylaxis or treatment of PRRS,
results in a reduced increase of body temperature in the ani-
mal in comparison with a conventional attenuated PPRSV
vaccine.

The term “conventional attenuated PRRSV vaccine”, as
mentioned herein, is in particular directed to any attenuated
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PRRSV useful as a vaccine, wherein said PRRSV does not
have the characteristic features of the PRRS virus of the
present invention, in particular is not able to induce the inter-
feron type I production and secretion by a cell infected by said
PRRSV.

The term “subject”, as mentioned herein, in particular
relates to an animal.

The term “body temperature”, as used herein, in particular
refers to the approximate average normal, internal tempera-
ture of an animal, for example about 38.5-39° C. in pigs,
whereas the body temperature associated with a PRRSV
infection may be elevated up to 41° C. in pigs.

The term “reduction of PRRSV viremia” means, but is not
limited to, the reduction of PRRS virus entering the blood-
stream of an animal, wherein the viremia level, i.e. the num-
ber of PRRSV RNA copies per mL of blood serum or the
number of plaque forming colonies per deciliter of blood
serum, is reduced in the blood serum of subjects receiving the
composition of the present invention by at least 50% in com-
parison to subjects not receiving the composition and may
become infected. More preferably the viremia level is
reduced in subjects receiving the composition of the present
invention by at least 90%, preferably by at least 99.9%, more
preferably by atleast 99.99%, and even more preferably by at
least 99.999%.

The present invention further relates to the use of the PRRS
virus according to the invention or of the immunogenic com-
position of the invention for the preparation of a vaccine or
medicament for

inducing an immune response against PRRSV, or

treating or preventing PRRS, or

preventing or reducing PRRSV viremia and/or

preventing or reducing clinical symptoms, in particular the

elevated body temperature, associated with PRRSV
infection, or

the prevention or reduction of the elevated body tempera-

ture associated with the administration of an attenuated
PRRSYV vaccine to an animal.

In particular, it is preferred if the vaccine or medicament, as
mentioned herein, is to be administered in two doses or pref-
erably in a single dose to an animal.

The present invention also provides a method of preparing
an immunogenic composition, preferably a vaccine or medi-
cament, more preferably a vaccine or medicament for

inducing an immune response against PRRSV, or

treating or preventing PRRS, or

preventing or reducing PRRSV viremia and/or

preventing or reducing clinical symptoms, in particular the

elevated body temperature, associated with PRRSV
infection, or

the prevention or reduction of the elevated body tempera-

ture associated with the administration of an attenuated

PRRSV vaccine to an animal,
wherein said method comprises the step of mixing the PRRS
virus according to the invention with one or more pharma-
ceutically acceptable carriers or excipients, and wherein said
one or more pharmaceutically acceptable carriers or excipi-
ents are preferably selected from the group consisting of
solvents, dispersion media, adjuvants, stabilizing agents,
diluents, preservatives, antibacterial and antifungal agents,
isotonic agents, and adsorption delaying agents.

In another aspect, the present invention further provides a
method for

inducing an immune response against PRRSV, or

treating or preventing PRRS, or

preventing or reducing PRRSV viremia and/or
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preventing or reducing clinical symptoms, in particular the
elevated body temperature, associated with PRRSV
infection, or
the prevention or reduction of the elevated body tempera-
ture associated with the administration of an attenuated
PRRSV vaccine to an animal,
wherein said method comprises the step of administering the
immunogenic composition of the invention to an animal in
need thereof, and wherein preferably the immunogenic com-
position and/or the vaccine is administered in two doses or,
more preferably, in a single dose.

EXAMPLES

In the examples five viable, genetically designed PRRSV
mutant strains are described which are based on infectious
EUPRRSV ¢cDNA clone LoN94-13. These strains, deltanspl
1X-10, delta nspl XVII-1, delta nspl XVIII-12, delta nspl
XIX-2 and deltansp1 XX-9 (henceforth referred to as vaccine
candidates), harbor genomic deletions of two, three, four,
five, or six codons in their predicted nspl genes, respectively,
resulting in deletions of two (motif P21R22 (SEQ ID NO:
77)), three (motif R20P21R22 (SEQ ID NO: 78)), four (motif
G19R20P21R22 (SEQ ID NO: 79)), five (motif
N18G19R20P21R22 (SEQ ID NO: 80)), or six (motif
(P17N18G19R20P21R22 (SEQ ID NO: 81)) amino acids in
their predicted nsplp proteins, respectively (FIG. 1).

Based on sequence alignments of parental strain LoN94-13
with PRRSV US and EU reference strains VR-2332 and
Lelystad virus as well as with strain GD-XH, the deletions are
located in the predicted nsplp portion of nspl (FIG. 2). In
more detail, the deletion site for all vaccine candidates is
located in the N-terminal domain (NTD) of nsp1p and over-
laps with amino acids P23R24 (SEQ ID NO: 77) of GD-XH
nsplf; (FIG. 2).

After transfection of synthetic transcripts of the vaccine
candidates into BHK21 cells and transfer of cell culture
supernatant from transfected BHK21 cells onto PRRSV-sus-
ceptible MA104 cells, plaque formation typical for PRRSV
infection occurred. PRRSV-specificity and viability for each
of the vaccine strains then was demonstrated by subsequent
cell culture passages on MA104 cells and PRRSV-specific
immunofluorescence using monoclonal antibody SDOW17
(Rural Technologies).

After endpoint dilution and generation of virus stocks each
derived from material of a single virus plaque, virus titers of
the obtained virus stocks were determined for each vaccine
candidate by serial virus titrations on 96-well plates contain-
ing MA104 cells followed by PRRSV-specific immunofiuo-
rescence analyses six to seven days post infection. Unlike
experience with titrations of virus stocks from parental
PRRSV LoN94-13, the first serial dilutions of vaccine can-
didates delta nspl XVII-1 and delta nspl XVIII-12 did not
demonstrate a cytopathic effect and virus plaque formation,
while at higher dilutions of the virus stocks a cytopathic effect
was detectable. Moreover, when respective titrations were
investigated by immunofluorescence, cell culture wells of the
first serial dilutions were negative for PRRSV infection for
both vaccine candidates, while wells infected with higher
dilutions of the virus stocks showed PRRSV-specific immu-
nofluorescence, respectively (FIG. 3).

To determine whether the prepared vaccine candidate virus
stocks contained type I IFN, a commercial ELISA specific for
human IFNf (Invitrogen) was used. MA104 cells are epithe-
lial Green Monkey kidney cells. According to the ELISA
manufacturer, this Invitrogen ELISA is also suited for the
detection of primate IFNp other than human. For each vac-



US 9,187,731 B2

17

cine candidate’s virus stock, 100 pl served as assay input,
while a virus stock from parental strain LoN94-13, cell cul-
ture medium, and medium from noninfected cells served as
controls. For quantification of the obtained results, a calibra-
tion curve was included using a positive control of the ELISA
manufacturer. All samples were measured in duplicates.
Unlike the negative controls, virus stocks of the vaccine can-
didates contained considerable levels of type I IFN, while the
virus stock of the parental virus showed IFN levels as low as
the negative controls (FIG. 4).

To confirm the results obtained and to assess kinetics of
type I IFN production in cells infected with the vaccine can-
didates, a time course experiment was performed using
MA104 cells infected at a multiplicity of infection (MOI) of
0.001, respectively. Parental strain LoN94-13 served as nega-
tive control. While there were only very little and unaltered
levels of type I IFN near background detectable for infection
with parental strain LoN94-13, vaccine candidates delta nsp1
XVII-1 and delta nspl XVIII-12 induced considerable and
increasing amounts of up to about 18 L.U. IFNf per 25 pul
sample volume from two days post infection on (FIG. 5).

It was experimentally assessed whether vaccine candidates
containing genomic deletions in nspl demonstrate an
increased sensitivity to type I IFN (FIG. 6). 5x10° MA104
cells were seeded into a well of a six-well plate and were
either not infected (n.inf.) or infected with 800 infectious
virus particles of one of the virus strains given on top, respec-
tively. Cells then were either inoculated with 120 1.U. human
IFNP (+IFNp, bottom row), respectively, or not (-IFN, top
row). Three days post infection, immunofluorescence analy-
sis specific for the PRRSV capsid protein was performed
using monoclonal antibody SDOW17 (Rural Technologies).
The total numbers of foci of PRRSV-infected cells per well
are given below, respectively.

This experiment demonstrated that inoculation with type I
IFN reduced the number of PRRSV infection events in cells
after inoculation with a defined number of infectious virus
particles, reflecting reduced viral infectivity of PRRSV when
IFN was added. This reduction was 80-fold for wild type virus
LoN94-13 (FIG. 6). In addition, for infection with wild type
virus, foci of infected cells were smaller than in the well not
inoculated with IFN (FIG. 6). However, for vaccine strains
delta nsp1 XVII-1 and delta nspl XVIII-12, viral infectivity
was reduced to zero when INF was added (FIG. 6). Thus,
these vaccine candidates not only induce production of type |
IFN ininfected cells (FIG. 4 and FIG. 5), but also demonstrate
increased sensitivity to type I INF when compared to wild
type PRRSV (FIG. 6). This is reflected by their dramatically
reduced viral infectivity when IFN( is present.

Interestingly, the cells infected for the time course experi-
ment summarized in FIG. 5 not only produced considerable
amounts of IFN, but at the end of the experiment at six days
post infection, cells infected with vaccine candidates delta
nspl XVII-1 and delta nspl XVIII-12 showed signs of recov-
ery from usually lytical PRRSV infection. While cells
infected with parental strain LoN94-13 were fully lysed, cells
infected with the vaccine candidates grew in a partially (delta
nspl XVIII-12) or completely intact monolayer (delta nspl
XVII-1). For the latter, only weak signs of a PRRSV-induced
cytopathic effect were still detectable. Thus, the interferon
production of infected cells together with the observed sen-
sitivity of vaccine candidates to type I IFN correlated with
partial or almost complete recovery of infected cells over
time. It is reasonable to expect that type I IFN induction by the
vaccine candidates together with their increased sensitivity to
type I IFN will contribute to a significantly attenuated viral
phenotype in the natural host. In particular, expected features
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of the vaccine candidates’ attenuation in pigs include stimu-
lation of the innate and specific immunity, both humoral and
cellular, and less shedding and/or shortened viremia of the
vaccine viruses.

To assess whether the PRRSV vaccine candidates are
attenuated in the host, an animal experiment in piglets was
performed.

Three groups, each of ten animals, were infected at study
day O either with wild-type parental EU PRRSV strain
Lon94-13 (WT group), or with delta nspl XVIII-12 (nspl
group), or were not infected (Ch control group). Infection was
applied by intramuscular injection to the neck at dosages of
10°°° TCID,, for LoN94-13 or 10%° TCIDs,, for delta nspl
XVIII-12, respectively. 21 days post vaccination, all animals
were challenged with a virulent EU PRRSV strain being
heterologous to LoN94-13 by intramuscular injection and
intranasal inoculation at a total dosage of 3x10%°2 TCID,.
Animals were kept until the end of the experiment at day 31,
ten days after challenge, and body temperatures were mea-
sured for all animals at days O (1 and 4 hours post vaccina-
tion), 1, 3, 5, 8, 10, 12, 14, 18, 20, 22, 24, 26, 28, and 31.

Mean body temperatures were determined for each animal
for the time after vaccination but before challenge using mea-
sured body temperature data from all timepoints from day 0
through day 20. Subsequently, mean body temperatures were
determined for each group (FIG. 7, (left-hand) columns).
Error bars indicate standard deviations, respectively. Follow-
ing the same procedure, mean body temperatures and stan-
dard deviations were determined for all groups for the time
after challenge using measured body temperature data from
all timepoints from day 22 through 31 (FIG. 7, (right-hand)
columns).

The term “Significant(ly)” in the context of the following
means either (i) p-values of 0.05 or lower as determined by
the Dunnett test and obtained from comparing the nsp1 group
with either the WT or the Ch control group for either of the
two time periods investigated (before and after challenge) or
(i1) p-values of 0.05 or lower when comparing the mean
temperature change within a group and between the two time
periods investigated (before and after challenge).

When comparing the determined mean body temperatures
for the time after vaccination but before challenge (left hand
columns) in between the three groups, animals from the WT
group demonstrated a rise in body temperature of more than
0.4° C. when compared to animals from the noninfected Ch
control group, thus demonstrating virulence of LoN94-13 in
the infected host. In contrast, the nspl group showed a sig-
nificant reduction in mean body temperature of more than
0.2° C. when compared to the WT group. Thus, since vacci-
nation dosages were the same for the WT and the nsp1 group,
the considerable reduction in increase of body temperature
compared to WT demonstrates that the described mutation in
the genome of delta nspl XVIII-12 has significantly reduced
virulence of the WT parental strain LoN94-13 in the infected
animal.

The significant rise in the mean body temperature of the Ch
control group from before challenge to after challenge 0f'0.4°
C. demonstrates virulence of the heterologous EU PRRSV
challenge strain. The mean temperature of the WT group after
challenge was slightly lower than before challenge, but not
significantly reduced (FIG. 7). In contrast, the mean body
temperature of the nspl group after challenge was signifi-
cantly reduced by almost 0.2° C. when compared to that
before challenge. Moreover, the body temperature of the nsp1
group after challenge was significantly reduced by almost
0.4° C. when compared to the Ch control group after chal-
lenge. Also, mean body temperature of the nspl group after
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challenge was significantly lower that that of the WT group
after challenge by more than 0.2° C. Taken together, this
demonstrates that a measurable and significant degree of
protection from signs of disease induced by the applied chal-
lenge virus was conferred to pigs by vaccination with delta
nspl XVIII-12. Since parental PRRSV strain [.LoN94-13 did
not confer significant protection, it is evident that the
described mutation in the genome of delta nsp1 XVIII-12 is
causative for the observed significant protective technical
effect.

Analogous experiments, wherein the vaccination was per-
formed with lower amounts (10° TCIDs,) of delta nspl
XVIII-12 showed results similar to the above described
results (data not shown). Thus, in practice, a preferred amount
of 10° to 10° TCIDy, is sufficient for vaccination.

Taken together, the invention described here represents the
first known viable PRRSV (EU) strains that contain muta-
tions (deletions) in the nspl gene (nsp1p) that induce type I
IFN (IFNp) production in susceptible cells (MA104) and that
show increased sensitivity to type I IFN (IFNf). Moreover,
the animal data demonstrates that (i) vaccine candidate delta
nspl XVIII-12 is significantly attenuated in the host when
compared to its parental PRRSV strain LoN94-13 and that (ii)
vaccine candidate delta nspl XVIII-12 confers significant
protection from signs of disease induced by challenge with a
heterologous PRRSV strain while parental strain LoN94-13
does not. Thus, the described vaccine candidates or the
described mutations therein, either alone or combined with
other attenuating mutations, may serve as promising life
attenuated PRRSV vaccines.

IN THE SEQUENCE LISTING

SEQ ID NO: 1 corresponds to LoN94-13 complete nspl
protein,

SEQ ID NO: 2 corresponds to Lelystad virus complete
nspl protein,

SEQ ID NO: 3 corresponds to VR2332 complete nspl
protein,

SEQ ID NO: 4 corresponds to LoN94-13 complete nspl
Alpha,

SEQ ID NO: 5 corresponds to Lelystad virus complete
nspl Alpha,

SEQ ID NO: 6 corresponds to VR2332 complete nspl
Alpha,

SEQ ID NO: 7 corresponds to LoN94-13 complete nspl
Beta,

SEQ ID NO: 8 corresponds to Lelystad virus complete
nspl Beta,

SEQ ID NO: 9 corresponds to VR2332 complete nspl
Beta,

SEQIDNO: 10 corresponds to LoN94-13 nsp1 Beta NTD,

SEQ ID NO: 11 corresponds to Lelystad virus nspl Beta
NTD,

SEQ ID NO: 12 corresponds to VR2332 nsp1 Beta NTD,

SEQ ID NO: 13 corresponds to LoN94-13 complete viral
cDNA insert,

SEQ ID NO: 14 corresponds to Lelystad virus complete
genome,

SEQIDNO: 15 corresponds to VR2332 complete genome,

SEQ ID NO: 16 corresponds to delta nsp1 IX-10 complete
nspl protein sequence,

SEQ ID NO: 17 corresponds to delta nspl XVII-1 com-
plete nspl protein sequence,

SEQ ID NO: 18 corresponds to delta nspl XVIII-12 com-
plete nspl protein sequence,
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SEQ ID NO: 19 corresponds to deltansp1 XIX-2 complete
nspl protein sequence,

SEQ ID NO: 20 corresponds to delta nspl XX-9 complete
nspl protein sequence,

SEQ ID NO: 21 corresponds to delta nsp1 IX-10 complete
nsp1Beta protein sequence,

SEQ ID NO: 22 corresponds to delta nspl XVII-1 com-
plete nsp1Beta protein sequence,

SEQ ID NO: 23 corresponds to delta nspl XVIII-12 com-
plete nsp1Beta protein sequence,

SEQ ID NO: 24 corresponds to deltansp1 XIX-2 complete
nsp1Beta protein sequence,

SEQ ID NO: 25 corresponds to delta nspl XX-9 complete
nsp1Beta protein sequence,

SEQ ID NO: 26 corresponds to delta nspl IX-10 nsp1Beta
NTD protein sequence,

SEQ ID NO: 27 corresponds to delta nspl XVII-1
nsplBeta NTD protein sequence,

SEQ ID NO: 28 corresponds to delta nspl XVIII-12
nsplBeta NTD protein sequence,

SEQ ID NO: 29 corresponds to deltanspl XIX-2 nsp1Beta
NTD protein sequence,

SEQ ID NO: 30 corresponds to delta nspl XX-9 nsp1Beta
NTD protein sequence,

SEQ ID NO: 31 corresponds to delta nsp1 IX-10 complete
viral cDNA insert sequence,

SEQ ID NO: 32 corresponds to delta nspl XVII-1 com-
plete viral cDNA insert sequence,

SEQ ID NO: 33 corresponds to delta nspl XVIII-12 com-
plete viral cDNA insert sequence,

SEQ ID NO: 34 corresponds to deltansp1 XIX-2 complete
viral cDNA insert sequence,

SEQ ID NO: 35 corresponds to delta nspl XX-9 complete
viral cDNA insert sequence,

SEQ ID NO: 36 corresponds to a (type 1) nspl Beta NTD
with mutation (deletion of 2 aa),

SEQ ID NO: 37 corresponds to a (type 1) nspl Beta NTD
with mutation (deletion of 3 aa),

SEQ ID NO: 38 corresponds to a (type 1) nspl Beta NTD
with mutation (deletion of 4 aa),

SEQ ID NO: 39 corresponds to a (type 1) nspl Beta NTD
with mutation (deletion of 5 aa),

SEQ ID NO: 40 corresponds to a (type 1) nspl Beta NTD
with mutation (deletion of 6 aa),

SEQ ID NO: 41 corresponds to a (type 1) nspl Beta NTD
with mutation (deletion of 7 aa),

SEQ ID NO: 42 corresponds to a (type 2) nspl Beta NTD
with mutation (deletion of 2 aa),

SEQ ID NO: 43 corresponds to a (type 2) nspl Beta NTD
with mutation (deletion of 3 aa),

SEQ ID NO: 44 corresponds to a (type 2) nspl Beta NTD
with mutation (deletion of 4 aa),

SEQ ID NO: 45 corresponds to a (type 2) nspl Beta NTD
with mutation (deletion of 5 aa),

SEQ ID NO: 46 corresponds to a (type 2) nspl Beta NTD
with mutation (deletion of 6 aa),

SEQ ID NO: 47 corresponds to a (type 2) nspl Beta NTD
with mutation (deletion of 7 aa),

SEQ ID NO: 48 corresponds to a (type 1) nspl Beta NTD
with mutation (deletion of 2 aa),

SEQ ID NO: 49 corresponds to a (type 1) nspl Beta NTD
with mutation (deletion of 3 aa),

SEQ ID NO: 50 corresponds to a (type 1) nspl Beta NTD
with mutation (deletion of 4 aa),

SEQ ID NO: 51 corresponds to a (type 1) nspl Beta NTD
with mutation (deletion of 5 aa),
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SEQ ID NO: 52 corresponds to a (type 1) nspl Beta NTD
with mutation (deletion of 6 aa),

SEQ ID NO: 53 corresponds to a (type 1) nspl Beta NTD
with mutation (deletion of 7 aa),

SEQ ID NO: 54 corresponds to a (type 2) nspl Beta NTD
with mutation (deletion of 2 aa),

SEQ ID NO: 55 corresponds to a (type 2) nspl Beta NTD
with mutation (deletion of 3 aa),

SEQ ID NO: 56 corresponds to a (type 2) nspl Beta NTD
with mutation (deletion of 4 aa),

SEQ ID NO: 57 corresponds to a (type 2) nspl Beta NTD
with mutation (deletion of 5 aa),

SEQ ID NO: 58 corresponds to a (type 2) nspl Beta NTD
with mutation (deletion of 6 aa),

SEQ ID NO: 59 corresponds to a (type 2) nspl Beta NTD
with mutation (deletion of 7 aa).
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 84

<210> SEQ ID NO 1

<211> LENGTH: 385

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 1

Met Ser Gly Thr Phe Ser Arg Cys Met Cys Thr Pro Ala Ala Arg Val
1 5 10 15

Phe Trp Asn Ala Gly Gln Val Tyr Cys Thr Arg Cys Leu Ser Ala Arg
20 25 30

Ser Leu Leu Pro Pro Glu Leu Gln Asp Ile Asp Leu Ala Ala Ile Gly
35 40 45

Leu Phe Tyr Lys Pro Lys Asp Lys Leu His Trp Lys Val Pro Ile Gly
50 55 60

Ile Pro Gln Val Glu Cys Thr Pro Ser Gly Cys Cys Trp Leu Ser Gly
65 70 75 80

Ile Phe Pro Leu Ala Arg Met Thr Ser Gly Asn His Asn Phe Leu Gln
85 90 95

Arg Leu Val Lys Val Ala Asp Val Leu Tyr Arg Asp Gly Cys Leu Thr
100 105 110

Ser Arg His Leu Arg Glu Leu Gln Val Tyr Glu Arg Gly Cys Ser Trp
115 120 125

Tyr Pro Ile Thr Gly Pro Val Pro Gly Met Gly Leu Tyr Ala Asn Ser
130 135 140

Met His Val Ser Asp Gln Pro Phe Pro Gly Ala Thr His Val Leu Thr
145 150 155 160

Asn Ser Pro Leu Pro Gln Gln Ala Cys Arg Gln Pro Phe Cys Pro Phe
165 170 175

Glu Glu Ala His Ser Ser Val Tyr Arg Trp Lys Lys Phe Val Val Phe
180 185 190

Thr Asp Ser Ser Pro Asn Gly Arg Pro Arg Met Met Trp Thr Pro Glu
195 200 205

Ser Asp Asp Ser Ala Asp Leu Glu Ala Leu Pro Pro Glu Leu Glu Arg
210 215 220

Gln Val Glu Ile Leu Ile Arg Ser Phe Pro Ala His His Pro Val Ser
225 230 235 240

Leu Ala Asp Trp Glu Leu Ala Glu Ser Pro Glu Asn Gly Phe Ser Phe
245 250 255

Ser Thr Tyr His Ser Gly Gly Tyr Leu Val Gln Asn Pro Asp Val Phe
260 265 270

Asp Ser Lys Cys Trp Leu Ser Cys Phe Leu Asp Gln Pro Ile Glu Val
275 280 285

Arg Leu Tyr Glu Asp Tyr Leu Ala Asn Ala Phe Gly Tyr Gln Thr Lys
290 295 300

Trp Gly Val Ser Gly Lys Tyr Leu Gln Arg Arg Leu Gln Val Asn Gly
305 310 315 320

Ile Arg Ala Val Ile Asp Pro Asp Gly Pro Ile His Val Glu Ala Leu
325 330 335

Ser Cys Pro Gln Ser Trp Ile Arg His Leu Thr Leu Asp Asp Asp Val
340 345 350

Thr Pro Gly Phe Val Arg Leu Thr Ser Leu Arg Ile Val Pro Asn Thr
355 360 365



US 9,187,731 B2
25

-continued

26

Glu Pro Thr Thr Leu Arg

Gly
385

370

<210> SEQ ID NO 2

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Porcine

PRT

<400> SEQUENCE:

Met

1

Phe

Ser

Leu

Ile

65

Arg

Pro

Tyr

Met

145

Asn

Glu

Thr

Ser

Gln

225

Leu

Asn

Asp

Arg

Trp

305

Ile

Ser

Ser

Trp

Leu

Phe

50

Pro

Phe

Leu

Arg

Pro

130

His

Ser

Glu

Asp

Asp

210

Val

Ala

Thr

Gly

Cys

290

Gly

Arg

Cys

Gly

Asn

Leu

35

Tyr

Gln

Pro

Val

His

115

Ile

Val

Pro

Ala

Ser

195

Asp

Glu

Asp

Ser

Lys

275

His

Val

Ala

Pro

Thr

Ala

20

Ser

Lys

Val

Leu

Lys

100

Leu

Thr

Ser

Leu

His

180

Ser

Ser

Ile

Trp

His

260

Cys

Glu

His

Val

Gln
340

385

2

Phe

5

Gly

Pro

Pro

Glu

Ala

85

Val

Arg

Gly

Asp

Pro

165

Ser

Leu

Ala

Leu

Glu

245

Ser

Trp

Glu

Gly

Val
325

Ser

Ser

Gln

Glu

Arg

Cys

70

Arg

Ala

Glu

Pro

Gln

150

Gln

Ser

Asn

Ala

Ile

230

Leu

Cys

Leu

His

Lys

310

Asp

Trp

Ile Phe Arg Phe Gly Ala His Lys Trp Tyr
375 380

reproductive and respiratory syndrome virus

Arg Cys Met Cys Thr Pro Ala Ala Arg Val
10 15

Val Phe Cys Thr Arg Cys Leu Ser Ala Arg
25 30

Leu Gln Asp Thr Asp Leu Gly Ala Val Gly
40 45

Asp Lys Leu His Trp Lys Val Pro Ile Gly
Thr Pro Ser Gly Cys Cys Trp Leu Ser Ala
75 80

Met Thr Ser Gly Asn His Asn Phe Leu Gln
90 95

Asp Val Leu Tyr Arg Asp Gly Cys Leu Ala
105 110

Leu Gln Val Tyr Glu Arg Gly Cys Asn Trp
120 125

Val Pro Gly Met Gly Leu Phe Ala Asn Ser
135 140

Pro Phe Pro Gly Ala Thr His Val Leu Thr
155 160

Gln Ala Cys Arg Gln Pro Phe Cys Pro Phe
170 175

Val Tyr Arg Trp Lys Lys Phe Val Val Phe
185 190

Gly Arg Ser Arg Met Met Trp Thr Pro Glu
200 205

Leu Glu Val Leu Pro Pro Glu Leu Glu Arg
215 220

Arg Ser Phe Pro Ala His His Pro Val Asp
235 240

Thr Glu Ser Pro Glu Asn Gly Phe Ser Phe
250 255

Gly His Leu Val Gln Asn Pro Asp Val Phe
265 270

Ser Cys Phe Leu Gly Gln Ser Val Glu Val
280 285

Leu Ala Asp Ala Phe Gly Tyr Gln Thr Lys
295 300

Tyr Leu Gln Arg Arg Leu Gln Val Arg Gly
315 320

Pro Asp Gly Pro Ile His Val Glu Ala Leu
330 335

Ile Arg His Leu Thr Leu Asp Asp Asp Val
345 350
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28

Thr Pro Gly Phe Val Arg

355

Glu Pro Thr Thr Ser Arg

Gly
385

370

<210> SEQ ID NO 3

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Porcine

PRT

<400> SEQUENCE:

Met

1

Phe

Ser

Leu

Phe

65

Ile

Arg

Pro

Tyr

Leu

145

Asn

Glu

Tyr

Leu
225

Ala

Ser

Tyr
305

Ser

Met

Leu

Phe

50

Pro

Phe

Met

Ala

Pro

130

His

Leu

Cys

Val

Lys

210

Arg

Phe

Gly

Leu

Ala
290

Leu

Asn

Gly

Ala

Leu

35

Tyr

Thr

Pro

Ile

Val

115

Ile

Val

Pro

Ala

Ala

195

Phe

Thr

Thr

Cys

Phe
275
Asn

Gln

Gly

Ile

Glu

20

Pro

Arg

Val

Ile

Arg

100

Leu

Val

Ser

Leu

Met

180

Glu

Glu

Ser

Ala

Leu

260

Asp

Gln

Arg

Pro

383

3

Leu

5

Gly

Leu

Pro

Glu

Ala

85

Val

Lys

Gly

Asp

Pro

165

Ala

Arg

Ala

Phe

Pro

245

Pro

Ser

Phe

Arg

Ile

Asp

Gln

Asn

Glu

Cys

70

Arg

Ala

Ala

Pro

Lys

150

Gln

Thr

Lys

Val

Pro

230

Gly

Ala

Leu

Gly

Leu
310

Val

Leu Thr Ser Leu Arg Ile Val Pro Asn Thr
360 365

Ile Phe Arg Phe Gly Ala His Lys Trp Tyr
375 380

reproductive and respiratory syndrome virus

Arg Cys Thr Cys Thr Pro Asn Ala Arg Val
10 15

Val Tyr Cys Thr Arg Cys Leu Ser Ala Arg
25 30

Leu Gln Val Ser Glu Leu Gly Val Leu Gly
40 45

Glu Pro Leu Arg Trp Thr Leu Pro Arg Ala
55 60

Ser Pro Ala Gly Ala Cys Trp Leu Ser Ala
75 80

Met Thr Ser Gly Asn Leu Asn Phe Gln Gln
90 95

Ala Glu Leu Tyr Arg Ala Gly Gln Leu Thr
105 110

Leu Gln Val Tyr Glu Arg Gly Cys Arg Trp
120 125

Ala Pro Gly Val Ala Val Tyr Ala Asn Ser
135 140

Pro Phe Pro Gly Ala Thr His Val Leu Thr
155 160

Arg Pro Lys Pro Glu Asp Phe Cys Pro Phe
170 175

Val Tyr Asp Ile Gly His Asp Ala Val Met
185 190

Ile Ser Trp Ala Pro Arg Gly Gly Asp Glu
200 205

Pro Gly Glu Leu Arg Leu Ile Ala Asn Arg
215 220

Pro His His Thr Val Asp Met Ser Lys Phe
235 240

Cys Gly Val Ser Met Arg Val Glu Arg Gln
250 255

Asp Thr Val Pro Glu Gly Asn Cys Trp Trp
265 270

Pro Leu Glu Val Gln Asn Lys Glu Ile Arg
280 285

Tyr Gln Thr Lys His Gly Val Ser Gly Lys
295 300

Gln Val Asn Gly Leu Arg Ala Val Thr Asp
315 320

Val Gln Tyr Phe Ser Val Lys Glu Ser Trp
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325 330 335

Ile Arg His Leu Lys Leu Ala Gly Glu Pro Ser Tyr Ser Gly Phe Glu
340 345 350

Asp Leu Leu Arg Ile Arg Val Glu Pro Asn Thr Ser Pro Leu Ala Asp
355 360 365

Lys Glu Glu Lys Ile Phe Arg Phe Gly Ser His Lys Trp Tyr Gly
370 375 380

<210> SEQ ID NO 4

<211> LENGTH: 180

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 4

Met Ser Gly Thr Phe Ser Arg Cys Met Cys Thr Pro Ala Ala Arg Val
1 5 10 15

Phe Trp Asn Ala Gly Gln Val Tyr Cys Thr Arg Cys Leu Ser Ala Arg
20 25 30

Ser Leu Leu Pro Pro Glu Leu Gln Asp Ile Asp Leu Ala Ala Ile Gly
35 40 45

Leu Phe Tyr Lys Pro Lys Asp Lys Leu His Trp Lys Val Pro Ile Gly
50 55 60

Ile Pro Gln Val Glu Cys Thr Pro Ser Gly Cys Cys Trp Leu Ser Gly
65 70 75 80

Ile Phe Pro Leu Ala Arg Met Thr Ser Gly Asn His Asn Phe Leu Gln
85 90 95

Arg Leu Val Lys Val Ala Asp Val Leu Tyr Arg Asp Gly Cys Leu Thr
100 105 110

Ser Arg His Leu Arg Glu Leu Gln Val Tyr Glu Arg Gly Cys Ser Trp
115 120 125

Tyr Pro Ile Thr Gly Pro Val Pro Gly Met Gly Leu Tyr Ala Asn Ser
130 135 140

Met His Val Ser Asp Gln Pro Phe Pro Gly Ala Thr His Val Leu Thr
145 150 155 160

Asn Ser Pro Leu Pro Gln Gln Ala Cys Arg Gln Pro Phe Cys Pro Phe
165 170 175

Glu Glu Ala His
180

<210> SEQ ID NO 5

<211> LENGTH: 180

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 5

Met Ser Gly Thr Phe Ser Arg Cys Met Cys Thr Pro Ala Ala Arg Val
1 5 10 15

Phe Trp Asn Ala Gly Gln Val Phe Cys Thr Arg Cys Leu Ser Ala Arg
20 25 30

Ser Leu Leu Ser Pro Glu Leu Gln Asp Thr Asp Leu Gly Ala Val Gly
35 40 45

Leu Phe Tyr Lys Pro Arg Asp Lys Leu His Trp Lys Val Pro Ile Gly
50 55 60

Ile Pro Gln Val Glu Cys Thr Pro Ser Gly Cys Cys Trp Leu Ser Ala
65 70 75 80

Val Phe Pro Leu Ala Arg Met Thr Ser Gly Asn His Asn Phe Leu Gln
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85 90 95

Arg Leu Val Lys Val Ala Asp Val Leu Tyr Arg Asp Gly Cys Leu Ala
100 105 110

Pro Arg His Leu Arg Glu Leu Gln Val Tyr Glu Arg Gly Cys Asn Trp
115 120 125

Tyr Pro Ile Thr Gly Pro Val Pro Gly Met Gly Leu Phe Ala Asn Ser
130 135 140

Met His Val Ser Asp Gln Pro Phe Pro Gly Ala Thr His Val Leu Thr
145 150 155 160

Asn Ser Pro Leu Pro Gln Gln Ala Cys Arg Gln Pro Phe Cys Pro Phe
165 170 175

Glu Glu Ala His
180

<210> SEQ ID NO 6

<211> LENGTH: 180

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 6

Met Ser Gly Ile Leu Asp Arg Cys Thr Cys Thr Pro Asn Ala Arg Val
1 5 10 15

Phe Met Ala Glu Gly Gln Val Tyr Cys Thr Arg Cys Leu Ser Ala Arg
20 25 30

Ser Leu Leu Pro Leu Asn Leu Gln Val Ser Glu Leu Gly Val Leu Gly
35 40 45

Leu Phe Tyr Arg Pro Glu Glu Pro Leu Arg Trp Thr Leu Pro Arg Ala
50 55 60

Phe Pro Thr Val Glu Cys Ser Pro Ala Gly Ala Cys Trp Leu Ser Ala
65 70 75 80

Ile Phe Pro Ile Ala Arg Met Thr Ser Gly Asn Leu Asn Phe Gln Gln
85 90 95

Arg Met Val Arg Val Ala Ala Glu Leu Tyr Arg Ala Gly Gln Leu Thr
100 105 110

Pro Ala Val Leu Lys Ala Leu Gln Val Tyr Glu Arg Gly Cys Arg Trp
115 120 125

Tyr Pro Ile Val Gly Pro Val Pro Gly Val Ala Val Phe Ala Asn Ser
130 135 140

Leu His Val Ser Asp Lys Pro Phe Pro Gly Ala Thr His Val Leu Thr
145 150 155 160

Asn Leu Pro Leu Pro Gln Arg Pro Lys Pro Glu Asp Phe Cys Pro Phe
165 170 175

Glu Cys Ala Met
180

<210> SEQ ID NO 7

<211> LENGTH: 205

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 7

Ser Ser Val Tyr Arg Trp Lys Lys Phe Val Val Phe Thr Asp Ser Ser
1 5 10 15

Pro Asn Gly Arg Pro Arg Met Met Trp Thr Pro Glu Ser Asp Asp Ser
20 25 30

Ala Asp Leu Glu Ala Leu Pro Pro Glu Leu Glu Arg Gln Val Glu Ile
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35 40 45

Leu Ile Arg Ser Phe Pro Ala His His Pro Val Ser Leu Ala Asp Trp
50 55 60

Glu Leu Ala Glu Ser Pro Glu Asn Gly Phe Ser Phe Ser Thr Tyr His
65 70 75 80

Ser Gly Gly Tyr Leu Val Gln Asn Pro Asp Val Phe Asp Ser Lys Cys
85 90 95

Trp Leu Ser Cys Phe Leu Asp Gln Pro Ile Glu Val Arg Leu Tyr Glu
100 105 110

Asp Tyr Leu Ala Asn Ala Phe Gly Tyr Gln Thr Lys Trp Gly Val Ser
115 120 125

Gly Lys Tyr Leu Gln Arg Arg Leu Gln Val Asn Gly Ile Arg Ala Val
130 135 140

Ile Asp Pro Asp Gly Pro Ile His Val Glu Ala Leu Ser Cys Pro Gln
145 150 155 160

Ser Trp Ile Arg His Leu Thr Leu Asp Asp Asp Val Thr Pro Gly Phe
165 170 175

Val Arg Leu Thr Ser Leu Arg Ile Val Pro Asn Thr Glu Pro Thr Thr
180 185 190

Leu Arg Ile Phe Arg Phe Gly Ala His Lys Trp Tyr Gly
195 200 205

<210> SEQ ID NO 8

<211> LENGTH: 205

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 8

Ser Ser Val Tyr Arg Trp Lys Lys Phe Val Val Phe Thr Asp Ser Ser
1 5 10 15

Leu Asn Gly Arg Ser Arg Met Met Trp Thr Pro Glu Ser Asp Asp Ser
20 25 30

Ala Ala Leu Glu Val Leu Pro Pro Glu Leu Glu Arg Gln Val Glu Ile
35 40 45

Leu Ile Arg Ser Phe Pro Ala His His Pro Val Asp Leu Ala Asp Trp
50 55 60

Glu Leu Thr Glu Ser Pro Glu Asn Gly Phe Ser Phe Asn Thr Ser His
65 70 75 80

Ser Cys Gly His Leu Val Gln Asn Pro Asp Val Phe Asp Gly Lys Cys
85 90 95

Trp Leu Ser Cys Phe Leu Gly Gln Ser Val Glu Val Arg Cys His Glu
100 105 110

Glu His Leu Ala Asp Ala Phe Gly Tyr Gln Thr Lys Trp Gly Val His
115 120 125

Gly Lys Tyr Leu Gln Arg Arg Leu Gln Val Arg Gly Ile Arg Ala Val
130 135 140

Val Asp Pro Asp Gly Pro Ile His Val Glu Ala Leu Ser Cys Pro Gln
145 150 155 160

Ser Trp Ile Arg His Leu Thr Leu Asp Asp Asp Val Thr Pro Gly Phe
165 170 175

Val Arg Leu Thr Ser Leu Arg Ile Val Pro Asn Thr Glu Pro Thr Thr
180 185 190

Ser Arg Ile Phe Arg Phe Gly Ala His Lys Trp Tyr Gly
195 200 205
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<210> SEQ ID NO 9

<211> LENGTH: 203

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 9

Ala Thr Val Tyr Asp Ile Gly His Asp Ala Val Met Tyr Val Ala Glu
1 5 10 15

Arg Lys Ile Ser Trp Ala Pro Arg Gly Gly Asp Glu Val Lys Phe Glu
20 25 30

Ala Val Pro Gly Glu Leu Arg Leu Ile Ala Asn Arg Leu Arg Thr Ser
35 40 45

Phe Pro Pro His His Thr Val Asp Met Ser Lys Phe Ala Phe Thr Ala
50 55 60

Pro Gly Cys Gly Val Ser Met Arg Val Glu Arg Gln His Gly Cys Leu
65 70 75 80

Pro Ala Asp Thr Val Pro Glu Gly Asn Cys Trp Trp Ser Leu Phe Asp
85 90 95

Ser Leu Pro Leu Glu Val Gln Asn Lys Glu Ile Arg His Ala Asn Gln
100 105 110

Phe Gly Tyr Gln Thr Lys His Gly Val Ser Gly Lys Tyr Leu Gln Arg
115 120 125

Arg Leu Gln Val Asn Gly Leu Arg Ala Val Thr Asp Leu Asn Gly Pro
130 135 140

Ile Val Val Gln Tyr Phe Ser Val Lys Glu Ser Trp Ile Arg His Leu
145 150 155 160

Lys Leu Ala Gly Glu Pro Ser Tyr Ser Gly Phe Glu Asp Leu Leu Arg
165 170 175

Ile Arg Val Glu Pro Asn Thr Ser Pro Leu Ala Asp Lys Glu Glu Lys
180 185 190

Ile Phe Arg Phe Gly Ser His Lys Trp Tyr Gly
195 200

<210> SEQ ID NO 10

<211> LENGTH: 52

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 10

Ser Ser Val Tyr Arg Trp Lys Lys Phe Val Val Phe Thr Asp Ser Ser
1 5 10 15

Pro Asn Gly Arg Pro Arg Met Met Trp Thr Pro Glu Ser Asp Asp Ser
20 25 30

Ala Asp Leu Glu Ala Leu Pro Pro Glu Leu Glu Arg Gln Val Glu Ile
35 40 45

Leu Ile Arg Ser
50

<210> SEQ ID NO 11

<211> LENGTH: 52

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 11

Ser Ser Val Tyr Arg Trp Lys Lys Phe Val Val Phe Thr Asp Ser Ser
1 5 10 15

Leu Asn Gly Arg Ser Arg Met Met Trp Thr Pro Glu Ser Asp Asp Ser
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20 25 30

Ala Ala Leu Glu Val Leu Pro Pro Glu Leu Glu Arg Gln Val Glu Ile
35 40 45

Leu Ile Arg Ser
50

<210> SEQ ID NO 12

<211> LENGTH: 48

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 12

Ala Thr Val Tyr Asp Ile Gly His Asp Ala Val Met Tyr Val Ala Glu
1 5 10 15

Arg Lys Ile Ser Trp Ala Pro Arg Gly Gly Asp Glu Val Lys Phe Glu
20 25 30

Ala Val Pro Gly Glu Leu Arg Leu Ile Ala Asn Arg Leu Arg Thr Ser
35 40 45

<210> SEQ ID NO 13

<211> LENGTH: 15116

<212> TYPE: DNA

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 13

atgatgtgta gggtattcce cctacataca cgacactact agtgtttgtg taccttggag 60
gegtgggtac agecccgecce caccccttgg ccectgttet ageccaacag gtatecttet 120
ctctegggge gagtgtgeceg cctgetgete ccttgecageg ggaaggacct cccgagtatt 180
cceggagage acctgettta cgggatctee accctttaac catgtetggg acgttcetece 240
ggtgcatgtyg caccccgget getegggtat tttggaacge cggccaagtce tattgeacac 300
ggtgtctcag tgegeggtet cttetcccte cggaacttca ggacattgac ctegecgeaa 360
ttggcttgtt ttacaagect aaagacaage ttcactggaa agtccctate ggcatcccte 420
aggtggagtyg tactccatce gggtgttgtt ggetectecagg cattttcecece ttagegegca 480
tgacctcegyg caatcacaac ttectacaac gacttgtgaa agttgecgat gtgttgtace 540
gtgatggttyg cttaacttct cgacacctte gtgaactcca agtttacgag cgtggetgea 600
getggtacce aatcacgggg ccagtgcccyg ggatgggttt gtacgcaaat tccatgeacyg 660
tatctgacca gcegttecct ggtgecacce atgtgttgac gaactegect ttgcectcaac 720
aagcttgteg gcageegtte tgeccatttyg aggaggetca ttctagegtyg tacaggtgga 780
aaaaatttgt ggtcttcacg gactcctece ccaacggteg gectcegeatyg atgtggacge 840
cggaatccga tgattcagec gacctagagg cgctaccgec tgagctagaa cgtcaggteg 900
aaatccteat tcggagtttt cctgeccate accctgtcag cetggecgac tgggageteg 960

ctgagtccce tgagaacggt ttttcecttca gcacgtacca ttctggtggt tatcttgtcece 1020

aaaaccccga cgtgtttgac agcaagtgct ggctctectg tttcettggat cagccgatcg 1080

aagtgcgcct ctatgaggat tatctggcta acgcectttegg ttaccaaacc aagtggggcyg 1140

tgtctggtaa gtacctccag cgcaggcttce aagtcaacgg tattcgtgcet gtaatcgatce 1200

ctgatggccce cattcacgtt gaagcgectgt cttgccccca atcttggatce aggcacctga 1260

ctctggacga tgacgtcacc ccaggattcg ttcgectaac atccectceccge attgtgccga 1320

acacagagcc cactactctce cgaatcttte ggtttggage gcataagtgg tatggcgetg 1380
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-continued
ccggcaaacyg ggctegtgcece aagcegtgecg ctaaaagtga gaagggtceceg gctceccacte 1440
ccaaggttgce cccgccagec cccacctgceg gaattgttac ctactctceca ccaacagacg 1500
ggtcttgegyg ttggcacgte cttgccgecca taatgaaccyg aatgatgaac ggtgacttca 1560
tgtccectet ggcccagtac aacagaccag aggatgattg ggcttctgat tacgatcttg 1620
cccaggcegat tcaatgtetg cggttgectg ctaccatagt tcggaatcgt gectgtcecca 1680
acgccaagta cctcataaaa ctcaacggag tccactggga ggtagaggtyg aggtcaggga 1740
tggccecteg cteecttece cgcgagtgeg tagtecggegt ttgtteccgaa ggctgtgecg 1800
catcgectta cccagaaaac gggctaccta aacgagcegtt tgaggccttg gegtcetgett 1860
acagactacc ttccgattgt gtcagttctg gtattgcetga ctttettget aaccccecte 1920
aggaattctg gactcttgac aaaatgttga cctecccegte accggagcgg tetggttttt 1980
ccagtctgta caaattgcta ttagaggttg tcccgcagaa atgcggagcece acggaagggg 2040
ctttcaccta tgctgttgag agaatgctga aggattgccc gagctccgaa caggccatgg 2100
ccettetgge aaaaattaaa gttccatcct caaaggeccce gtctgtgtece ctggacgagt 2160
gtttccctac ggatgtttca gccgattteg aaccagcatc tcaggagagg tcccaaaatt 2220
ccagcgcetge tgttgtccetg cattcaccga atgcaaaaga gttcgaggaa gcagctceccag 2280
gggaagttca ggagggtggc cacaaggccg tccactctge actccctgece gggggtecta 2340
acaataagca ggcacagctg gttgcecggtg agcaactgaa gctcecggceggt tgtggttegg 2400
tagttgggaa tgcacatgaa ggtgttctgg tcccacctgg tccaattaat ttgacaagceg 2460
gggatttacc ctcctcaggce tccatgaaag aagatatgcet caatagccgg gaggacgaac 2520
cactggattt gtcccaacca gcaacagctg tcacaacgac tcttatggga gagctaacac 2580
ccgactacct aggttctgat actggtgcce tcceccgtcecac cgtcecgaaaa tttgtceccga 2640
cggggcectat actccgtcecat gttgagcact gcagcacggg gtcgggcgat agcagttcegce 2700
ctttggatct gtctggtgeg caaaccccgg accagcecttt aaatctgtee ctggeggett 2760
ggccagtgag gaccaccgcg tctgatcectg getgggtcca cggtagacgce gagectgtcet 2820
ttgtaaagcce tcgagatgtt ttectctgatg gcgattcage ccttcagtte ggggagettt 2880
ctgaatccag ctctgtcatc gagtttgatc gggcaaaaga tgctcaggtg gctgacgecce 2940
ctgtcggtcect gacgacttceg gacgaggcce tctecgcagt cgatccttte gagttttecg 3000
aactcaagcg cccacgttte tceccgcacaag ccttaattga ccgaggcgge ccacttgecg 3060
atgtccatgc aaaaataaag aaccgggtat atgaacagtg cctccaagcet tgtgagcccg 3120
gtagtcgege aaccccaget accagggagt ggctcgacaa aatgtgggag agagtggaca 3180
tgaaaacctg gcgctgcacce tcacagttce aagectggtca cattcttgeg tcecctcaaat 3240
tceteectga catgattcaa gacacaccgce ctectgttece caggaagaac cgagccagtg 3300
ataaagctgg cctgaaacaa ctagtggcac agtgggatag gagattgagt tcaacccccce 3360
cceccaaaacce ggttgggecg gtacttgace gggtcgatcce tceccgectacg ggtacccggce 3420
aagaagacgt caccccctcece gatgggecac cecatgegece ggatggtega gtgagtacgg 3480
gtgggagttyg gaaaggcctt atgcecttteccg gcaccecgtet cacggggtcece atcagtcatce 3540
gcctcatgac atgggttttt gaagttgtct cccatctcec agettttatg ctcacacttt 3600
tctegeegeg gggctcectatg getccaggeg attgggtttt tgcaggtgtt gttttacttg 3660
ctctectget ctgtegttet tacccaatat tcgggtgect tecccttattg ggtgtetttt 3720
ctggtactgt gcggegtgtt cgtctgggtg tttttggetce ttggatgget tttgctgtat 3780
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ttttattctec gactccatcc aacccagtcg gttettettg taaccacgat tcegceccggagt 3840
gtcatgctga gcttcectggcet cttgagcage gccaactttg ggaacctgtg cgcggcecttyg 3900
tggtcggecce atcgggcecte ttatgtgtca ttettggcaa gttactcggt gggtcacgtt 3960
atctctggca tgttctceccta cgtctatgce tgcttgcaga tttggccctt tetettgttt 4020
atgtggtgtc ccaggggcgt tgtcacaagt gttggggaaa gtgtataagg acagctcctg 4080
ctgaggtggce ttttaatgta tttcctttcet cgcgcgecac ccgtagttet cttgtatcect 4140
tatgtgatcg attccaaacg ccaaaaggag ttgatccegt gcacttggeg acaggttggce 4200
gcgggtgetyg gegtggtgag agtcectatcce atcaaccaca ccaaaagccc atagcttacg 4260
ccaatttgga tgaaaagaag atatctgccc aaacggttgt tgctgtccca tacgatccca 4320
atcaggctat caaatgtctg aaagttctgce aggcgggagg ggctatcgtg gatcagecta 4380
cgectgaggt cgttegtgtyg tecgagatce ccttetcage cccattttte ccaaaagttce 4440
cagtcaaccc agattgtagg gtcgtggtgg attcggacac ttttgtgget geggttegtt 4500
gtggttattc gacatcacaa ctggtcctgg gccagggcaa ctttgccaag ttaaatcaaa 4560
ccecececcag gaactctate tceccaccaaag cgactggtgg ggcectcecttat acttttgetg 4620
tggctcaagt gtctgtgtgg acccttgtte atttegtect cggtectttgg ctcacgtcac 4680
ctcaagtgtg tggtcgagga accgctgacc catggtgttc aagtccattt tcatatccta 4740
cctatggeccce cggggttgtyg tgctectcecte gactttgtgt gtctgctgac ggggtcacce 4800
ttccattgtt ctcagccecgtyg gcacaactct ctggtaggga ggtggggatt tttattttag 4860
tgctecgtete ctttattgec ttggceccace gcatggetcet taaggcagac atgttagtag 4920
tctttttgge tetttgtget tatgectgge ccatgagetce ctggttgatce tgcttettte 4980
ctatactctt gaggtgggtt acccttcacc ctcectcactat getttgggtg cattcattcet 5040
tgatgttttg tctcccageca gecggegtcee tctcactggg gataactgge ctectetggg 5100
caatcggccg ctttactcag gttgccggaa tcattacacc ttatgatatc caccagtaca 5160
cctetgggee acgtggtgca gecgetgtgg ccacagceccee agaaggcact tacatggecg 5220
ccgteccggag agctgcttta accgggcgga ctttaatcett cacccecgtece gcagttggat 5280
ccettetega aggtgcttte aggactcata aaccctgect taacaccgtg aatgtcegtag 5340
gctecteect tggtteccgga ggggttttca ccattgacgg aaaaaaaatt gtcgtcactg 5400
ctgcccatgt gectgaacggce gacacagcta gagtcaccgg tgattcctac aaccgcatgce 5460
acactttcaa gactaatggt gactatgcct ggtcccatge tgataactgg cagggcgcetg 5520
ccectgtggt caaggttgeg aaagggtatce gcggtcecgtge ctactggcaa acatcaactg 5580
gtgtcgagee tggtgttatt gggaatgggt tcgccttctg tttcaccaac tgcggcgatt 5640
cggggtcacc cgttatctca gaatctggtg atcttatcgg aatccacacc ggttcaaaca 5700
aacttggttc tggtcttgtg acaacccctg aaggggagac ctgtaccatc agagaaacca 5760
agctttetga cctttccaga catttcegcag gcccaagegt tectettggg gacatcaaat 5820
tgagtcegge catcatcecct gatgtgacat ccattccgag tgacttggca tegctcectag 5880
cttcegtece tgtaatggaa ggcggcectct cgaccgttca acttttgtgt gtetttttece 5940
tcetetggeg catgatggge catgectgga cgeccattgt tgccecgtggge ttetttttge 6000
tgaatgaaat tcttccagca gttttggttc gagccgtgtt ttcecttttgca ctetttgtgce 6060
ttgcatgggce caccccctgg tetgcacaag tgttgatgat tagacttcte acggcatctce 6120
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tcaaccgcaa caaactttect cttgcegttct acgcactegg aggtgttgtt ggtttggetg 6180
ctgaaatcgg gacttttgcet ggtaaattgt ctgaattgtc tcaagctctt tcgacatact 6240
gtttcttace tagggtcctt gctatgacca gectgtgttec catcatcatc attggtggac 6300
tccatgecct cggtgtgatt ctgtggttat tcaaataccg gtgcctccac aacatgectgg 6360
ttggtgatgg aagcttttca agcgctttct tcectacggta ttttgcagag ggcaatctca 6420
ggagaggtgt ttcacagtcc tgtggcatga gtaacgagtc cctgacggcet gctttggett 6480
gcaagttgtc acaggctgac cttgattttt tgtccagctt aacgaacttc aagtgctttg 6540
tatctgcttc aaacatgaaa aatgctgccg gccagtacat tgaagcagct tatgccaggg 6600
ccetgegtca agagttggece tetttagtce agattgacaa aatgaaagga gttttgtcca 6660
agctagaggce ctttgctgaa acggccactce cgtceccctega cgtaggtgac gtgattgtte 6720
tacttggaca acatcctcac ggatccgttce tcgatattaa tgtggggact gaaaggaaaa 6780
ctgtatccgt gcaagagacc cggagcctag gcggctcecaa gttcagtgtt tgtactgttg 6840
tgtcaaacac acccgtggac gccttagceccg gtattccact ccagacacca acccccecttt 6900
tcgagaatgg cccgegtcat cgcagcgagg aggacgatcet taaagtcgag aggatgaaga 6960
aacactgcgt gtccctcecgge ttceccacaaca ttaacggtaa agtttactge aagatttggg 7020
acaagtctac cggtgacgcc ttttacactg atgattcccg gtacacccaa gactatgcett 7080
ttcaggacag gtcagctgac tatagagaca gggactacga gggtgtgcaa accgccccce 7140
aacagggatt tgatccaaag tctgaaaccce ctgttggtac cgttgtgatc ggcggtatta 7200
cgtacaacag gtatttggtc aaaggtaagg aggttctggt tcccaagcct gacaactgcece 7260
ttgaagctgce caagctgtece cttgagcaag ctetecgetgg gatgggccaa acttgtgacce 7320
ttacagctgce cgaggtggaa aagctaaagc gcatcattgg tcaacttcaa ggattgacca 7380
ctgagcaggce tttaaactgt tagccgccag cggcttgacce cgctgtggece geggceggect 7440
agttgtaact gaaacggcgg taaaaattgt caaataccac agcagaactt ttaccttagg 7500
ctctttagac ctaaaagtca cttccgaggt ggaggtgaag aagtcaaccg agcagggcca 7560
cgetgttgtg gecaaacttgt gttctggtgt cgtcettgatg agacctcacce caccgtccect 7620
tgtcgacgtt cttctgaaac ccggacttga cataacaccc ggcattcaac cagggcatgg 7680
ggccgggaat atgggcgtgg acggttccat ttgggatttt gaaaccgcac ccacaaaggce 7740
tgaactcgag ttatccaagc aaataattca agcatgtgaa gtcaggcgcg gggatgcccce 7800
gaacctccag ctccecttaca agctctatcecce tgttagaggg gatcctgagce ggcataaagg 7860
ccacctcatc aataccaggt ttggagactt accttacaaa actcctcaag acaccaagtce 7920
cgcaatccac gecggcecttgtt gectgcacce caacggggcce cccgtgtctg atggtaaatce 7980
cacactaggt accactcttc aacatggctt cgagctttat gtccctactg tgccctatag 8040
tgtcatggag taccttgatt cacgcccaga cacccctttt atgtgcacta aacacggcac 8100
ttccaaggct gectgcagagg acctccaaaa atacgaccta tccacccaag gatttgtect 8160
gcctggggte ctacgectag tgcgcaggtt catctttgge cacattggca aggcaccgec 8220
attgttecctce ccatcaactt atcccgccaa gaactccatg gcaggtatta atggtcagag 8280
gttcccaaca aaggatgttc aaagtatacc tgaaattgat gaaatgtgtg cccgcgecgt 8340
caaggagaat tggcaaactg tgacaccttg caccctcaag aaacagtatt gttctaggcce 8400
caaaaccagg accatcctgg gcactaacaa cttcatagcc ttggctcata gatcggcgcet 8460
cagtggtgtt acccaggcat tcatgaagaa ggcttggaag tccccaatag ccttagggaa 8520
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aaacaaattc aaggagctgc attgcactgt cgctggcagg tgcctcgagg ccgacttggce 8580
ttectgtgac cgcagcacce ctgccattgt gaggtggttc actacccacc tectatatga 8640
acttgcagga tgtgaagaat atctacctag ctatgtgctt aactgttgcc atgaccttgt 8700
ggcgacgcag gatggtgctt tcacaaaacg cggtggcctg tcegtcectggag acccagtcac 8760
cagtgtgtcc aacactgtgt actcactggt gatttatgcc cagcacatgg tactatctgce 8820
cctgaaaatg ggtcatgaaa ttggcctcaa gttcecctcgaa gaacaactca aatttgagga 8880
ccttecttgaa atccagccta tgttagtata ctctgatgat cttgtcecttgt acgcagaaaa 8940
gcccacctte cccaactate attggtgggt cgagcatctt gacctgatgt tgggctttaa 9000
aacggaccca aagaaaaccg tcataactga taaacccagt ttcctegggt gcagaatcga 9060
agcagggcga cagctagtcecc ccaatcgcga ccgcatcectg getgctcecttg catatcacat 9120
gaaggcgcag aacgcctcag agtattatgce gtctgcectgec gcaatcctga tggattcatg 9180
tgcttgcatt gaccacgatc ctgaatggta tgaggacctc atctgtggca ttgcccgatg 9240
cgctecgectg gacggttata getttecagg tccggcattt ttcatgtcca tgtgggagaa 9300
gctgaggagt cataatgaag ggaagaaatt ccgccactge ggcatctgeg acgccaaagce 9360
cgactacgcg gectgettgtg ggcttgattt gtgtttgttt cattcgcact ttcaccaaca 9420
ctgcectgte actctgaget geggtcacca tgccggtteg aaggaatgtt cgcagtgtca 9480
gtcacctgtt ggggccggca gatcccectet tgatgetgtyg ctggaacaaa ttccatacaa 9540
acctcectege actgtcatca tgaaggtggg taataaaaca acggcccttg atccggggag 9600
gtaccagtcc cgtcgaggtce tcgttgcagt caagaggggt attgcgggta atgaagttga 9660
tcttgctgat ggagattacc aagtggtacc tcttcectgecg acttgcaaag atataaacat 9720
ggtgaaggtg gcttgcaacg tactactcag caagttcata gtagggccac caggttccgg 9780
gaagaccacc tggctactaa gtcaagttca ggacgatgat gtcatttaca cacccactca 9840
tcagaccatg tttgacatag ttagtgctct caaagtttgc aggtattcca ttccaggagce 9900
ctcgggactce cctttcecccac cgectgecag gtecegggecg tgggttagge tcattgeccag 9960
cgggcacgtce cctggccgag tatcatacct cgatgaggce ggatattgca atcatctgga 10020
cattcttaga ctgctttcca aaacacccct tgtgtgtttg ggtgaccttc agcaacttca 10080
cccagtegge tttgattccect attgttatgt gttcgatcag atgcectcaga agcagttgac 10140
caccatttac agatttggcc ccaacatctg cgcagccatce cagcecttgtt acagggagaa 10200
acttgaatct aaggctagga acaccagggt ggtttttacce acccggcectg tggcctttgg 10260
ccaggtgctg acaccatatc acaaagatcg cgtcggctcece gcgattacca tagactcatce 10320
ccagggggcce acctttgaca ttgtaacatt gcatctacca tcgccaaagt ccctaaataa 10380
gtcecegggcea cttgtggceca tcacacgggce aagacacggg ttgttcattt atgaccctca 10440
caaccagctc cgggagtttt tcaacctaac ccctgagege actgattgta accttgtgtt 10500
cagccgtgga gatgagctgg tggtcectgaa tgcagataat gcagtcacaa ccgtggcgaa 10560
ggccttagag acaggtccaa ctcaatttcg agtgtcagac ccgaggtgca agtcectctett 10620
agccgettge tecggccagte tggaagggag ctgcatgceccg ctaccgcaag tggcgcataa 10680
cctggggttt tacttctcec cagacagtcce agtatttgca cctcetgccaa aagagttgge 10740
gccacattgg ccagtggtta cccatcagaa taatcgggeg tggecctgatc gacttgtcege 10800
tagtatgcgt ccaattgacg cccgctacag caagccgatg gtcggtgcag ggtatgtggt 10860
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cggaccgtce accttecttg gtactectgg agtggtgtca tactatctca cactatacat 10920
caggggtgag ccccaggcct tgccagaaac acttgtttca acaggacgta tagccacaga 10980
ttgtcgggag tatctcgacg cggctgagga agaggcagca aaagaacttc cccacgegtt 11040
cattggcgat gtcaaaggca ccacagttgg ggggtgtcat cacattacat caaaatacct 11100
acctaggtcce ctgcctaaag actctgttge cgtagttgga gtaagttcecge ctggcaggge 11160
tgctaaagcce gtatgcaccce tcaccgatgt gtacctcect gaactccgge catatctgeca 11220
acctgagacg gcatcaaaat gctggaaact caaattagac ttcagggacg tccgactaat 11280
ggtctggaaa ggagccaccg cctactttca attggaaggg ctcacatggt cggegctgee 11340
tgactatgcce aggtttattc agctgcccaa aaacgctgtt gtatacatcg atccgtgcat 11400
aggaccggca acagccaatc gtaaagtcgt acgaaccaca gattggcggg ccgacctgge 11460
agtgacgccg tatgattacg gtgcccggaa cattttgaca acagecctggt tcgaggacct 11520
cgggccegcag tggaagattce tggggttgca gccctttagg cgggcgtttg getttgaaaa 11580
cactgaggat tgggcaatcc ttgcatgctg catgagtgac ggcaaggact acactgacta 11640
taactggaat tgcgttcgac aacgcccaca cgctatccat ggacgecgctce gtgaccatac 11700
gtaccacttt gccecctggca ctgaattgca agtggagctc ggtaaacccce ggctgccace 11760
tgagcaagta ccgtgaattc ggagtgatgc aatggggtca ctgtggagta aaatcagcca 11820
gctgttegtyg gacgecttca ctgaattecct tgttagtgtg gttgatattg tcatcttect 11880
tgccatattg tttgggttca ccgtcecgcagg atggttactg gtctttcectte tcagagtggt 11940
ttgcteegeg cttcetecegtt cgecgetetge cattcactet tceccgaactat cgaaggtcecct 12000
atgagggctt actacctaat tgcagaccgg atgttccaca atttgcattt aagcaccctt 12060
tgggtatgtt ttggcacatg cgggtttccc acctaattga tcagatggtc tctcgecgca 12120
tctaccagac catggaacat tcaggtcaag cggcctggaa gcacgtggtc agtgaggcta 12180
ctcttacaaa attgtcagaa ctcgacatag ttctccactt ccaacacctg gecgcagtgg 12240
aggcggactc ttgtcgctte ctcagcectcac gacttgtgat gctgaaaaat cttgcegttg 12300
gcaatgtgag cttgcagtac aacaccacgt tgaaccgcgt tgagctcatc ctccccacac 12360
caggtacgag gcccaaattg accgatttca gacaatggct catcagtgtg cacgcttcca 12420
ttttttecte tgtagectca tcagttactt tgttcatagt getttggett cgaattccag 12480
ccgtacgcta tgtttttggt ttccattgge ccatggcaac acgtcattcg agctgaccat 12540
taattacact atatgcatgc cctgtcecttac cagccaagcg gctcaacaaa ggctcgaacce 12600
cggtcgtaac atgtggtgca aaataggaca caccacgtgce gaggagcgtg accatgatga 12660
gttgtcaatg tccatcccgt ccgggtacga caacctcaaa cttgaaggtt attacgettg 12720
gctggetttt ttgtectttt cctacgegge ccaattccat ccggagttgt ttggaatagg 12780
gaatgtgtcg cgcgtcectttg tggataaacg acaccagttc atttgtgccg agcatgacgg 12840
agataattca accgtatcta ccggacacaa catctccgca tcatatgcgg catattatca 12900
ccaccaaata gacgggggca attggttcca tttggaatgg ctgcggccge tcecttttecte 12960
ttggctagtg ctcaacatat catggtttct gaggcgttcg cctgcaagec ctgtttecteg 13020
acgcatctat cagatattaa gaccaatacg accgcggctg ccggtttcat ggtccttcaa 13080
gacatcagtt gcctccgace tcacagggtc tcagcatcgce aagagaacat tcccttcgga 13140
aagtcgtcac aatgtcgtga agccgteggt actccccagt acattacgat gactgctaat 13200
gtgaccgacg aatcatattt gtacaacgcg gacttgctaa tgctttcecge gtgectttte 13260
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cacgcctcag aaatgagcga gaaaggcttc aaagttatct ttggaaacgt ctccggegtt 13320
gtttcagett gtgtcaattt cacagattat gtggcccatg taacccaaca tacccaacag 13380
catcatctgg taattgatca cattcggtta ctgcatttce tgacaccatc tgcaatgagg 13440
tgggctacaa ccattgcttg tttgttecgece attctcttag cgatatgaga tgttctcaca 13500
aattggggcg tttcttgact ccgcactctt gcttctggtg getttttttg ctgtgtacceg 13560
gcttgteetyg gtectttgee gatggcaacg gcaacagctce gacacgccaa tacatatata 13620
acttgacgat atgcgagctg aatgggaccg tctggttgte cagtcatttt gattgggcag 13680
tcgagacctt tgtgctttac ccggtggcca ctcatatcct ctcactgggt tttctcacaa 13740
caagccattt ttttgatgcg ctecggtcecteg gcecgetgtgte cactacggga tttcecttggeg 13800
ggcggtatgt acttagcagce gtgtacggeg cctgcgectt cgcagcgett gtatgttttg 13860
tcatcecgtge tgctaaaaat tgcatggcett gccgttatge ccgcacccegg ttcaccaact 13920
tcatcgtgga cgaccggggg aagatccatc gatggaagtce cccaatagtg gtagagaaat 13980
taggcaaagc tgacatcggc ggcgaccttg tcaccatcaa acatgttgtce ctcgaaggag 14040
tcaaagctca acctttgacg aggacatcgg cggagcaatg ggaagcctag atgatttttg 14100
caatgatcct accgccgcac agaagcettgt gctggcattt agtatcacat acacacctat 14160
aatgatatac gccctcaagg tgtcacgcgg ccggctecta ggactgttac acatcctgat 14220
atttctgaac tgttctttca cgttcggata catgacatac gtgcactttc aatccactaa 14280
ccgtgtegeg cttactatgg gggcggtegt tgcecttttg tggggcattt acagetttat 14340
agaatcatgg aagtttgtca cttccagatg caggttgtgt tgcctaggcc ggcgatacat 14400
tctggececct geccaccacg tagaaagtgce tgcaggcctce cattcaatcce cagcgtctgg 14460
taaccgagca tacgctgtga gaaagcccgg actaacatca gtgaacggca ctctagtacce 14520
aggacttcgg agcctcecgtgt tgggcggcaa acgagctgtt aaacgaggag tggttaacct 14580
cgtcaagtat ggccggtaaa aaccagagcc agaagaaaaa Jgaaaaacaca gctcctatgg 14640
ggagtggcca gccagtcaat caactgtgcc aattgctggg cacaatgata aagtcccage 14700
gccagcggece taggggagga caggccaaaa tgaaaaagcec tgagaagcca catttcccce 14760
tagctgctga agatgacatc cggcaccatt tcacccagac cgagcgttcece ctttgettge 14820
aatcgatcca gacggcctte aatcaaggcg caggaactge gtcgectttca tccageggga 14880
aggtcagttt tcaggttgag ttcatgctgc cggtcgctca tacggtgcge ctgattcgeg 14940
taacttccac atccgccagt cagggtgcaa gttaatttga tagttaggtg aatggccgeg 15000
attggcegtgt ggcctctgag tcacctattce aattagggcg atcacatggg ggttagactt 15060
aattggcgag aaccatgtga ccgaaattaa aaaaaaaaaa aaaaaaaaaa aaaaaa 15116
<210> SEQ ID NO 14

<211> LENGTH: 15111

<212> TYPE: DNA

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 14

atgatgtgta gggtattcce cctacataca cgacacttet agtgtttgtg taccttggag 60
gegtgggtac agecccgecce caccccttgg ccectgttet ageccaacag gtatecttet 120
ctectegggge gagtgegecog cctgetgete ccttgecageg ggaaggacct cccgagtatt 180

tceggagage acctgettta cgggatctee accctttaac catgtetggg acgttcetecce 240
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ggtgcatgtyg cacccecgget gcecegggtat tttggaacge cggccaagtce ttttgcacac 300
ggtgtctcayg tgcgeggtet cttetcetete cagagettca ggacactgac cteggtgeag 360
ttggettgtt ttacaagcct agggacaagce ttcactggaa agtccctatce ggcatcccte 420
aggtggaatg tactccatcc gggtgetgtt ggetctcage tgttttceect ttggegegta 480
tgacctcegg caatcacaac ttcctccaac gacttgtgaa ggttgctgat gttttgtace 540
gtgacggttyg cttggcacct cgacaccttc gtgaactcca agtttacgag cgeggctgea 600
actggtacce gatcacgggg ccecgtgecceg ggatgggttt gtttgcgaac tccatgcacyg 660
tatcecgacca gccgtteecct ggtgccacce atgtgttgac taactcgect ttgectcaac 720
aggcttgteg gcageegtte tgtccatttg aggaggctea ttctagegtyg tacaggtgga 780
agaaatttgt ggttttcacg gactcctecece tcaacggteg atctegcatyg atgtggacge 840
cggaatccga tgattcagcce gecctggagg tactaccgece tgagttagaa cgtcaggtceg 900
aaatcctcat tcggagtttt cctgctecate accctgtega ccetggcecgac tgggagetca 960
ctgagtccce tgagaacggt ttttcecttca acacgtctca ttcecttgeggt caccttgtcece 1020
agaaccccga cgtgtttgat ggcaagtgct ggctctectg ctttttggge cagtcecggtceg 1080
aagtgcgctg ccatgaggaa catctagctg acgecttegg ttaccaaacc aagtggggcyg 1140
tgcatggtaa gtacctccag cgcaggctte aagttcgegg cattcgtget gtagtcgatce 1200
ctgatggtcce cattcacgtt gaagcgectgt cttgccccca gtcttggatce aggcacctga 1260
ctctggatga tgatgtcacc ccaggattcg ttcgectgac atccecttcege attgtgeccga 1320
acacagagcc taccacttcecc cggatcttte ggtttggage gcataagtgg tatggcgetg 1380
ccggcaaacyg ggctegtget aagcegtgecg ctaaaagtga gaaggattceg gctceccacce 1440
ccaaggttgce cctgccggte cccacctgtg gaattaccac ctactctcca ccgacagacg 1500
ggtcttgtgg ttggcatgtce cttgccgcca taatgaaccyg gatgataaat ggtgacttca 1560
cgtccectet gactcagtac aacagaccag aggatgattg ggcttctgat tatgatcttg 1620
ttcaggcgat tcaatgtcta cgactgecctg ctaccgtggt tcggaatcge gectgtecta 1680
acgccaagta ccttataaaa cttaacggag ttcactggga ggtagaggtg aggtctggaa 1740
tggctecteg cteectttet cgtgaatgtg tggttggegt ttgctctgaa ggctgtgtceg 1800
caccgcectta tccagcagac gggctaccta aacgtgcact cgaggccttg gegtetgett 1860
acagactacc ctccgattgt gttagctctg gtattgetga ctttettget aatccaccte 1920
ctcaggaatt ctggaccctc gacaaaatgt tgacctcceccce gtcaccagag cggtceccggcet 1980
tctctagttt gtataaatta ctattagagg ttgttcecgca aaaatgcggt gcecacggaag 2040
gggctttcat ctatgctgtt gagaggatgt tgaaggattg tccgagctcce aaacaggcca 2100
tggcccttet ggcaaaaatt aaagttccat cctcaaagge ceccgtetgtg tecctggacg 2160
agtgtttcce tacggatgtt ttagccgact tcgagccage atctcaggaa aggccccaaa 2220
gttceggege tgctgttgte ctgtgttcac cggatgcaaa agagttcgag gaagcagcecce 2280
cggaagaagt tcaagagagt ggccacaagg ccgtccactc tgcactcctt gecgagggtce 2340
ctaacaatga gcaggtacag gtggttgccg gtgagcaact gaagctcggce ggttgtggtt 2400
tggcagtcgg gaatgctcat gaaggtgctce tggtctcage tggtctaatt aacctggtag 2460
gcgggaattt gtccccctca gaccccatga aagaaaacat getcaatagce cgggaagacyg 2520
aaccactgga tttgtcccaa ccagcaccag cttccacaac gacccttgtg agagagcaaa 2580
cacccgacaa cccaggttet gatgcecceggtg ccectecceegt caccgttcecga gaatttgtcece 2640
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cgacggggcce tatactctgt catgttgage actgcggcac ggagtcgggce gacagcagtt 2700
cgectttgga tcectatctgat gegcaaacce tggaccagcec tttaaatcta tecctggecg 2760
cttggccagt gagggccacc gegtctgace ctggctgggt ccacggtagg cgcgagcectg 2820
tctttgtaaa gecctcgaaat getttcetcectg atggcgattce agcccttcag tteggggagce 2880
tttctgaatc cagctctgte atcgagtttg accggacaaa agatgctcceg gtggttgacg 2940
ccectgtega cttgacgact tcgaacgagg ccctcectetgt agtcgatccet ttcecgaatttg 3000
ccgaactcaa gcgcecgegt ttectecgcac aagecttaat tgaccgaggce ggtccacttg 3060
ccgatgtcca tgcaaaaata aagaaccggg tatatgaaca gtgcctccaa gcecttgtgagce 3120
ccggtagteg tgcaacccca gecaccaggg agtggctega caaaatgtgyg gatagggtgg 3180
acatgaaaac ttggcgctgc acctcgcagt tccaagetgg tcgcattctt gegtccectca 3240
aattccteccece tgacatgatt caagacacac cgcctceetgt tcccaggaag aaccgagcta 3300
gtgacaatgc cggcctgaag caactggtgg cacagtggga taggaaattg agtgtgaccce 3360
cceccccaaa accggttggg ccagtgettg accagategt cecteccgect acggatatcce 3420
agcaagaaga tgtcaccccc tceccgatgggce caccccatge gecggatttt cctagtcecgag 3480
tgagcacggg cgggagttgg aaaggcctta tgcttteegg cacccgtcte geggggtceta 3540
tcagccageg ccttatgaca tgggtttttg aagttttetce ccacctccca gettttatge 3600
tcacactttt ctcgccgegg ggctctatgg ctecaggtga ttggttgttt gcaggtgtceg 3660
ttttacttge tctcecttgcte tgtecgttcectt acccgatact cggatgectt cecttattgg 3720
gtgtctttte tggttectttg cggegtgttce gtctgggtgt ttttggttcect tggatggett 3780
ttgctgtatt tttattcteg actccatcca acccagtegg ttcecttettgt gaccacgatt 3840
cgccggagtg tcatgctgag cttttggcte ttgagcageg ccaactttgg gaacctgtgce 3900
gcggecttgt ggteggecce tcaggectcet tatgtgtcat tettggcaag ttactcggtg 3960
ggtcacgtta tctectggcat gttcectectac gtttatgcat gcettgcagat ttggcccttt 4020
ctcttgttta tgtggtgtcc caggggcgtt gtcacaagtg ttggggaaag tgtataagga 4080
cagctectge ggaggtggcet cttaatgtat ttecctttetce gegcecgeccacce cgtgtcectcete 4140
ttgtatcctt gtgtgatcga ttccaaacgce caaaaggggt tgatcctgtg cacttggcaa 4200
cgggttggeyg cgggtgetgg cgtggtgaga gecccatcca tcaaccacac caaaagccca 4260
tagcttatge caatttggat gaaaagaaaa tgtctgccca aacggtggtt getgtcccat 4320
acgatcccag tcaggctatc aaatgcctga aagttctgca ggcgggaggg gcecatcegtgg 4380
accagcctac acctgaggtce gttegtgtgt ccgagatccce cttctcagece ccatttttece 4440
caaaagttcc agtcaaccca gattgcaggg ttgtggtaga ttcggacact tttgtggetg 4500
cggttegetg cggttacteg acagcacaac tggttctggg ccggggcaac tttgccaagt 4560
taaatcagac ccccecccagg aactctatct ccaccaaaac gactggtggg gectcttaca 4620
ccettgetgt ggctcaagtyg tetgegtgga ctettgtteca tttcatccte ggtetttggt 4680
tcacatcacc tcaagtgtgt ggccgaggaa ccgctgaccce atggtgttca aatccttttt 4740
catatcctac ctatggccecc ggagttgtgt gctecteteg actttgtgtg tetgecgacg 4800
gggtcacccect gcecattgtte tcagccgtgg cacaactcte cggtagagag gtggggattt 4860
ttattttggt gctcgtctece ttgactgett tggcccaccg catggctctt aaggcagaca 4920
tgttagtggt cttttcgget ttttgtgctt acgecctggecce catgagctcecce tggttaatct 4980
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gcttetttee tatactcecttg aagtgggtta cccttcaccece tettactatg ctttgggtge 5040
actcattectt ggtgttttgt ctgccagcag ccggcatcect ctcactaggg ataactggcece 5100
ttetttggge aattggccge tttacccagg ttgccggaat tattacacct tatgacatcce 5160
accagtacac ctctgggcca cgtggtgcag ctgctgtgge cacagcccca gaaggcactt 5220
atatggccgce cgtccggaga getgctttaa ctgggcgaac tttaatctte accccegtcetg 5280
cagttggatc ccttctcgaa ggtgctttca ggactcataa accctgcectt aacaccgtga 5340
atgttgtagg ctcttcceett ggttcececggag gggttttcac cattgatgge agaagaactg 5400
tcgtcactge tgcccatgtyg ttgaacggcg acacagctag agtcaccggce gactcctaca 5460
accgcatgca cactttcaag accaatggtg attatgcctg gtcccatget gatgactggce 5520
agggcgttge ccctgtggte aaggttgcga aggggtaccg cggtcgtgece tactggcaaa 5580
catcaactgg tgtcgaaccc ggtatcattg gggaagggtt cgccttctgt tttactaact 5640
gcggcgatte ggggtcacce gtcatctcag aatctggtga tettattgga atccacaccy 5700
gttcaaacaa acttggttct ggtcttgtga caacccctga aggggagacc tgcaccatca 5760
aagaaaccaa gctctctgac ctttccagac attttgcagg cccaagcecgtt cctettgggg 5820
acattaaatt gagtccggcc atcatccctg atgtaacatc cattccgagt gacttggcat 5880
cgctectage ctceegtceect gtagtggaag gcggcectcete gaccgttcaa cttttgtgtg 5940
tctttttect tetcetggege atgatgggce atgectggac acccattgtt gecgtggget 6000
tctttttget gaatgaaatt cttccagcag ttttggtecg agccgtgttt tettttgecac 6060
tctttgtget tgcatgggcec accccectggt ctgcacaggt gttgatgatt agactcectca 6120
cggcatctct caaccgcaac aagctttcte tggegtteta cgcactcggg ggtgtegteg 6180
gtttggcagc tgaaatcggg acttttgctg gcagattgtce tgaattgtct caagctcettt 6240
cgacatactg cttcttacct agggtccttg ctatgaccag ttgtgttcce accatcatca 6300
ttggtggact ccataccctc ggtgtgattc tgtggttatt caaataccgg tgcctccaca 6360
acatgctggt tggtgatggg agtttttcaa gcgeccttett cctacggtat tttgcagagg 6420
gtaatctcag aaaaggtgtt tcacagtcct gtggcatgaa taacgagtcc ctaacggcetg 6480
ctttagcettg caagttgtca caggctgacc ttgatttttt gtccagctta acgaacttca 6540
agtgctttgt atctgcttca aacatgaaaa atgctgccgg ccagtacatt gaagcagegt 6600
atgccaaggce cctgcgccaa gagttggect ctctagttca gattgacaaa atgaaaggag 6660
ttttgtccaa gectcgaggece tttgctgaaa cagccaccce gtccecttgac ataggtgacg 6720
tgattgttct gecttgggcaa catcctcacg gatccatect cgatattaat gtggggactg 6780
aaaggaaaac tgtgtccgtg caagagaccc ggagcctagg cggctccaaa ttcagtgttt 6840
gtactgtcegt gtccaacaca ccecgtggacg ccttgaccgg catcccactce cagacaccaa 6900
ccectetttt tgagaatggt ccgcgtcatce gcagcgagga agacgatctt aaagtcgaga 6960
ggatgaagaa acactgtgta tccctcggcet tccacaacat caatggcaaa gtttactgcea 7020
aaatttggga caagtctacc ggtgacacct tttacacgga tgattcccgg tacacccaag 7080
accatgcttt tcaggacagg tcagccgact acagagacag ggactatgag ggtgtgcaaa 7140
ccacccececca acagggattt gatccaaagt ctgaaacccce tgttggcact gttgtgatcg 7200
gcggtattac gtataacagg tatctgatca aaggtaagga ggttctggtc cccaagectg 7260
acaactgcct tgaagctgcec aagctgtcce ttgagcaagce tcectcegetggg atgggccaaa 7320
cttgcgacct tacagctgcec gaggtggaaa agctaaagcg catcattagt caactccaag 7380
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gtttgaccac tgaacaggct ttaaactgtt agccgccage ggcttgaccce gctgtggecyg 7440
cggcggcecta gttgtgactyg aaacggcggt aaaaattata aaataccaca gcagaacttt 7500
caccttaggce cctttagacc taaaagtcac ttccgaggtg gaggtaaaga aatcaactga 7560
gcagggccac gctgttgtgg caaacttatg ttccggtgte atcttgatga gacctcaccce 7620
accgteectt gtcgacgtte ttectgaaacce cggacttgac acaatacccg gcattcaacc 7680
agggcatggg gccgggaata tgggcgtgga cggttctatt tgggattttg aaaccgcacc 7740
cacaaaggca gaactcgagt tatccaagca aataatccaa gcatgtgaag ttaggcgcgg 7800
ggacgcceceg aacctccaac tcecttacaa gectctatcecet gttagggggg atcctgageg 7860
gcataaaggc cgccttatca ataccaggtt tggagattta ccttacaaaa ctcctcaaga 7920
caccaagtcc gcaatccacg cggcttgttg cctgcaccce aacggggccce ccgtgtetga 7980
tggtaaatcc acactaggta ccactcttca acatggtttc gagctttatg tccctactgt 8040
gccctatagt gtcatggagt accttgattc acgccctgac acccectttta tgtgtactaa 8100
acatggcact tccaaggctg ctgcagagga cctccaaaaa tacgacctat ccacccaagg 8160
atttgtectg cctggggtec tacgectagt acgcagattc atctttggec atattggtaa 8220
ggcgeccgeca ttgttectee catcaaccta tcccgceccaag aactctatgg cagggatcaa 8280
tggccagagg ttcccaacaa aggacgttca gagcatacct gaaattgatg aaatgtgtgce 8340
ccgcgetgte aaggagaatt ggcaaactgt gacaccttge accctcaaga aacagtactg 8400
ttccaagecce aaaaccagga ccatcctggg caccaacaac tttattgcct tggctcacag 8460
atcggcegetce agtggtgtca cccaggcatt catgaagaag gcttggaagt ccccaattgce 8520
cttggggaaa aacaaattca aggagctgca ttgcactgtc gccggcaggt gtcecttgaggce 8580
cgacttggcce tectgtgacce gcagcaccce cgccattgta agatggtttg ttgccaacct 8640
cctgtatgaa cttgcaggat gtgaagagta cttgcctage tatgtgctta attgctgeca 8700
tgacctegtg gcaacacagg atggtgcctt cacaaaacgc ggtggcecctgt cgtccgggga 8760
ccecgtcecace agtgtgteca acaccgtata ttcactggta atttatgcce agcacatggt 8820
attgtcggcce ttgaaaatgg gtcatgaaat tggtcttaag ttcctcgagg aacagctcaa 8880
gttcgaggac ctccttgaaa ttcagcctat gttggtatac tcectgatgatc ttgtcttgta 8940
cgctgaaaga cccacattte ccaattacca ctggtgggtc gagcaccttg acctgatgcet 9000
gggtttcaga acggacccaa agaaaaccgt cataactgat aaacccagct tccteggetg 9060
cagaattgag gcagggcgac agctagtccce caatcgcgac cgcatcctgg ctgctcettge 9120
atatcacatg aaggcgcaga acgcctcaga gtattatgeg tcectgctgceg caatcctgat 9180
ggattcatgt gcttgcattg accatgaccc tgagtggtat gaggacctca tctgcggtat 9240
tgcceggtge geccgccagyg atggttatag ctteccaggt ccggcatttt tcecatgtecat 9300
gtgggagaag ctgagaagtc ataatgaagg gaagaaattc cgccactgcg gcatctgcga 9360
cgccaaagcce gactatgegt ccgectgtgg gcecttgatttg tgtttgttee attcgcactt 9420
tcatcaacac tgccctgtceca ctectgagcectg cggtcaccat geccggttcaa aggaatgttce 9480
gcagtgtcag tcacctgttg gggctggcag atcccctctt gatgceccecgtgce taaaacaaat 9540
tccatacaaa cctcectcegta ctgtcatcat gaaggtgggt aataaaacaa cggccctcega 9600
tceggggagg taccagtccece gtcgaggtcet cgttgcagtce aagaggggta ttgcaggcaa 9660
tgaagttgat ctttctgatg gggactacca agtggtgcct cttttgccga cttgcaaaga 9720
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cataaacatg gtgaaggtgg cttgcaatgt actactcagc aagttcatag tagggccacc 9780
aggttccgga aagaccacct ggctactgag tcaagtccag gacgatgatg tcatttacac 9840
acccacccat cagactatgt ttgatatagt cagtgctcectc aaagtttgca ggtattccat 9900
tccaggagece tcaggactcece cttteccace acctgccagg tceccgggccgt gggttagget 9960
tattgccage gggcacgtcecc ctggcecgagt atcataccte gatgaggctg gatattgtaa 10020
tcatctggac attcttagac tgctttccaa aacacccctt gtgtgtttgg gtgaccttca 10080
gcaacttcac cctgtcggct ttgattccta ctgttatgtg ttcgatcaga tgcctcagaa 10140
gcagctgacc actatttaca gatttggccc taacatctgce gcagccatcc agecttgtta 10200
cagggagaaa cttgaatcta aggctaggaa cactagggtg gtttttacca cccggectgt 10260
ggcctttggt caggtgctga caccatacca taaagatcgce atcggctctg cgataaccat 10320
agattcatcc cagggggcca cctttgatat tgtgacattg catctaccat cgccaaagtce 10380
cctaaataaa tcccgagcac ttgtagccat cactcgggca agacacgggt tgttcattta 10440
tgaccctcat aaccagctcecc aggagttttt caacttaacc cctgagcgca ctgattgtaa 10500
ccttgtgtte agcegtgggg atgagetggt agttctgaat gcggataatg cagtcacaac 10560
tgtagcgaag gcccttgaga caggtceccatc tcgatttcga gtatcagacc cgaggtgcaa 10620
gtctectectta gecgettgtt cggccagtet ggaagggage tgtatgccac taccgcaagt 10680
ggcacataac ctggggtttt acttttccecc ggacagtcca acatttgcac ctcectgccaaa 10740
agagttggcg ccacattggce cagtggttac ccaccagaat aatcgggcgt ggcctgatcg 10800
acttgteget agtatgcgec caattgatgce ccgctacage aagccaatgg tcecggtgcagg 10860
gtatgtggtc gggccgtcca cctttettgg tactectggt gtggtgtcat actatctcac 10920
actatacatc aggggtgagc cccaggcctt gccagaaaca ctcgtttcaa cagggcgtat 10980
agccacagat tgtcgggagt atctcgacgc ggctgaggaa gaggcagcaa aagaactccce 11040
ccacgcattc attggcgatg tcaaaggtac cacggttggg gggtgtcatc acattacatce 11100
aaaataccta cctaggtccc tgcctaagga ctcectgttgee gtagttggag taagttcegee 11160
cggcagggct gctaaagceg tgtgcactct caccgatgtg tacctecccecg aactcecceggee 11220
atatctgcaa cctgagacgg catcaaaatg ctggaaactc aaattagact tcagggacgt 11280
ccgactaatg gtctggaaag gagccaccgce ctatttceccag ttggaagggce ttacatggte 11340
ggcgctgecece gactatgcca ggtttattca gectgcccaag gatgceccecgttg tatacattga 11400
tcegtgtata ggaccggcaa cagccaaccg taaggtcegtg cgaaccacag actggeggge 11460
cgacctggca gtgacaccgt atgattacgg tgcccagaac attttgacaa cagcctggtt 11520
cgaggacctc gggccgcagt ggaagatttt ggggttgcag ccctttaggce gagcatttgg 11580
ctttgaaaac actgaggatt gggcaatcct tgcacgccgt atgaatgacg gcaaggacta 11640
cactgactat aactggaact gtgttcgaga acgcccacac gccatctacg ggcgtgcteg 11700
tgaccatacg tatcattttg cccctggcac agaattgcag gtagagctag gtaaaccccg 11760
gctgecgect gggcaagtge cgtgaattcg gggtgatgca atggggtcac tgtggagtaa 11820
aatcagccag ctgttcgtgg acgccttcac tgagttcecctt gttagtgtgg ttgatattge 11880
cattttectt geccatactgt ttgggttcac cgtcgcagga tggttactgg tetttettet 11940
cagagtggtt tgctccgege ttcecteegtte gecgetctgee attcactcte ccgaactate 12000
gaaggtccta tgaaggcttg ttgcccaact gcagaccgga tgtcccacaa tttgcagtca 12060
agcacccatt gggtatgttt tggcacatgc gagtttccca cttgattgat gagatggtcet 12120
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ctcgtegecat ttaccagacc atggaacatt caggtcaage ggcectggaag caggtggttg 12180
gtgaggccac tctcacgaag ctgtcagggce tcgatatagt tactcatttc caacacctgg 12240
ccgcagtgga ggcggattcet tgccgettte tcagctcacg actcegtgatg ctaaaaaatce 12300
ttgcegttgg caatgtgagce ctacagtaca acaccacgtt ggaccgcegtt gagctcatcect 12360
tceccacgee aggtacgagg cccaagttga ccgatttcag acaatggctce atcagtgtge 12420
acgcttecat tttttcecctet gtggettcat ctgttacctt gttcatagtg ctttggectte 12480
gaattccage tctacgctat gtttttggtt tccattggec cacggcaaca catcattcga 12540
gctgaccatc aactacacca tatgcatgec ctgttctacce agtcaagegg ctcecgccaaag 12600
gctecgagecee ggtcgtaaca tgtggtgcaa aatagggcat gacaggtgtg aggagcgtga 12660
ccatgatgag ttgttaatgt ccatcccgte cgggtacgac aacctcaaac ttgagggtta 12720
ttatgcttgg ctggcttttt tgtcctttte ctacgcggce caattccatce cggagttgtt 12780
cgggataggg aatgtgtcgce gegtcettegt ggacaagcga caccagttca tttgtgeccga 12840
gcatgatgga cacaattcaa ccgtatctac cggacacaac atctccgcat tatatgcgge 12900
atattaccac caccaaatag acgggggcaa ttggttccat ttggaatggc tgcggccact 12960
cttttettee tggctggtge tcaacatatc atggtttcetg aggcegttcege ctgtaagece 13020
tgtttctecga cgcatctatc agatattgag accaacacga ccgcggctge cggtttcatg 13080
gtcecttcagg acatcaattg tttcecgacct cacggggtcet cagcagcgca agagaaaatt 13140
tcetteggaa agtcegtcecca atgtcecgtgaa gccgtcecggta ctcecccagta catcacgata 13200
acggctaacg tgaccgacga atcatacttg tacaacgcgg acctgctgat getttetgeg 13260
tgccttttet acgcectcaga aatgagcgag aaaggcttca aagtcatctt tgggaatgte 13320
tctggegttg tttetgcecttyg tgtcaatttce acagattatg tggcccatgt gacccaacat 13380
acccagcagce atcatctggt aattgatcac attcggttge tgcatttcect gacaccatct 13440
gcaatgaggt gggctacaac cattgcttgt ttgttcgcca ttcectcecttggce aatatgagat 13500
gttctcacaa attggggcgt ttcecttgactc cgcactcttg cttetggtgg ctttttttge 13560
tgtgtaccgg cttgtcctgg tectttgecg atggcaacgg cgacagctcg acataccaat 13620
acatatataa cttgacgata tgcgagctga atgggaccga ctggttgtcc agccattttg 13680
gttgggcagt cgagaccttt gtgctttacc cggttgccac tcatatcctce tcactgggtt 13740
ttctcacaac aagccatttt tttgacgcge tcggtctegg cgctgtatce actgcaggat 13800
ttgttggcgg gcggtacgta ctcectgcageg tctacggege ttgtgettte gecagegtteg 13860
tatgttttgt catccgtgct gctaaaaatt gcatggcctg ccgctatgece cgtacccggt 13920
ttaccaactt cattgtggac gaccggggga gagttcatcg atggaagtct ccaatagtgg 13980
tagaaaaatt gggcaaagcc gaagtcgatg gcaacctcegt caccatcaaa catgtcegtcce 14040
tcgaaggggt taaagctcaa cccttgacga ggacttegge tgagcaatgg gaggcectaga 14100
cgatttttgc aacgatccta tcgccgcaca aaagctcegtg ctagecttta gcatcacata 14160
cacacctata atgatatacg cccttaaggt gtcacgcgge cgactcecctgg ggctgttgca 14220
catcctaata tttctgaact gttcctttac attcggatac atgacatatg tgcattttca 14280
atccaccaac cgtgtcgcac ttaccctggg ggctgttgte geccecttetgt ggggtgttta 14340
cagcttcaca gagtcatgga agtttatcac ttccagatgce agattgtgtt gecttggcceg 14400
gcgatacatt ctggccecctg cccatcacgt agaaagtgct gcaggtctcce attcaatctce 14460
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agcgtetggt aaccgagcat acgctgtgag aaagcccgga ctaacatcag tgaacggcac 14520
tctagtacca ggacttcgga gectegtgcet gggcggcaaa cgagctgtta aacgaggagt 14580
ggttaacctc gtcaagtatg gccggtaaaa accagagcca gaagaaaaag aaaagtacag 14640
ctccgatggg gaatggccag ccagtcaatc aactgtgcca gttgctgggt gcaatgataa 14700
agtcccageg ccagcaacct aggggaggac aggccaaaaa gaaaaagcct gagaagccac 14760
attttcececct ggctgctgaa gatgacatcce ggcaccacct cacccagact gaacgctcce 14820
tctgcttgca atcgatccag acggctttca atcaaggcge aggaactgcg tcgctttcat 14880
ccagcgggaa ggtcagtttt caggttgagt ttatgctgce ggttgctcat acagtgcgece 14940
tgattcgegt gacttctaca tceccgccagtce agggtgcaag ttaatttgac agtcaggtga 15000
atggccgcga ttggegtgtg gectcetgagt cacctattca attagggcga tcacatgggg 15060
gtcatactta atcaggcagg aaccatgtga ccgaaattaa aaaaaaaaaa a 15111
<210> SEQ ID NO 15

<211> LENGTH: 15182

<212> TYPE: DNA

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 15

tttectecace cctttaacca tgtctgggat acttgategg tgcacgtgta cccccaatge 60
cagggtgttt atggcggagg gccaagtcta ctgcacacga tgcctcagtyg cacggtetet 120
ccttececctyg aacctecaag tttetgaget cggggtgeta ggectattet acaggceccga 180
agagccacte cggtggacgt tgccacgtge attccccact gttgagtget ccccegecgg 240
ggcctgetgg ctetetgcaa tetttecaat cgcacgaatg accagtggaa acctgaactt 300
ccaacaaaga atgatacggg tcgcagetga getttacaga gecggecage tcacccectge 360
agtcttgaag gctctacaag tttatgaacg gggttgecge tggtacceca ttgttggace 420
tgccecctgga gtggeegttt acgecaatte cctacatgtg agtgataaac cttteceggg 480
agcaactcac gtgttgacca acctgecget ccegecagaga cccaagectyg aagacttttg 540
ccectttgag tgtgectatgg ctactgteta tgacattggt catgacgecg tcatgtatgt 600
ggccgaaagg aaaatctcct gggececteg tggeggggat gaagtgaaat ttgaagetgt 660
cceceggggag ttgaggttga ttgegaacceg getcegeace tecttecege cccaccacac 720
agtggacatg tctaagttcg ccttcacage ccetgggtgt ggtgttteta tgegggttga 780
acgccaacac ggctgectte cegetgacac tgtcectgaa ggcaactget ggtggagett 840
gtttgactcyg cttccactgg aagttcagaa caaagaaatt cgccatgcta accaatttgg 900
ctaccagacc aagcatggtg tctetggeaa gtacctacag cggaggcetge aagttaatgg 960

tctccgagca gtaactgacce taaacggacce tatcgtcegta cagtacttet ccgttaagga 1020

gagttggatc cgccatttga aactggcggg agaacccagce tactctgggt ttgaggacct 1080

cctcagaata agggttgagc ctaacacgtc gccattggct gacaaggaag aaaaaatttt 1140

ccggtttgge agtcacaagt ggtacggcgce tggaaagaga gcaagaaaag cacgctcttg 1200

tgcgactgcce acagtcgetg gecgegettt gtecegttegt gaaacccgge aggccaagga 1260

gcacgaggtt gccggcegeca acaaggctga gcacctcaaa cactactccce cgectgecga 1320

agggaattgt ggttggcatt gcatttccge catcgccaac cggatggtga attccaaatt 1380

tgaaaccacc cttcccgaaa gagtgagacce tccagatgac tgggctactg acgaggatct 1440

tgtgaatgcce atccaaatcc tcagactcce tgcggcectta gacaggaacg gtgcttgtac 1500
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tagcgccaag tacgtactta agctggaagg tgagcattgg actgtcactg tggcccecctgg 1560
gatgtccecet tetttgectcee ctettgaatg tgttcaggge tgttgtggge acaagggcegy 1620
tcttggttee ccagatgcag tcgaggtcte cggatttgac cctgecctgece ttgaccggcet 1680
ggctgaggtyg atgcacctgce ctagcagtgce tatcccagec getcectggecg aaatgtetgg 1740
cgattccgat cgttecggett cteccggtcac caccgtgtgg actgtttcecge agttetttgce 1800
ccgtcacage ggagggaatc accctgatca agtgcgetta gggaaaatta tcagectttg 1860
tcaggtgatt gaggactgct gcectgttccca gaacaaaacc aaccgggtca ccccggagga 1920
ggtcgcagca aagattgacce tgtaccteccg tggtgcaaca aatcttgaag aatgcttgge 1980
caggcttgag aaagcgcgcece cgccacgcgt aatcgacacc ttctttgatt gggatgttgt 2040
getecctggy gttgaggegyg caacccagac gatcaagcetg ceccaggtca accagtgteg 2100
tgctctggte cectgttgtga ctcaaaagtc cttggacgac aactcggtcecce ccctgaccgce 2160
cttttcactg gctaactact actaccgtgc gcaaggtgac gaagttcgtce accgtgaaag 2220
actaaccgcce gtgctctceca agttggaaaa ggttgttcega gaagaatatg ggctcatgcece 2280
aaccgagcct ggtccacgge ccacactgece acgegggcte gacgaactca aagaccagat 2340
ggaggaggac ttgctgaagc tggctaacgce ccagacgact tcggacatga tggcctgggce 2400
agtcgagcag gttgacctaa aaacttgggt caagaactac ccgeggtgga caccaccacce 2460
ccctecgeca aaagttcage ctcgaaaaac gaagectgte aagagcettge cggagagaaa 2520
gcctgteeee gecccecgegca ggaaggttgg gtceccgattgt ggcagceccgg tttcecattagg 2580
cggcgatgtce tctaacagtt gggaagattt ggctgttagt agcccctttg atctcccgac 2640
cccacctgag ccggcaacac cttcaagtga gctggtgatt gtgtcctcac cgcaatgcat 2700
cttcaggcecg gcgacaccct tgagtgagcce ggctccaatt cccgcaccte geggaactgt 2760
gtctecgaccyg gtgacaccct tgagtgagcce gatcecctgtg cccgcaccgce ggcecgtaagtt 2820
tcagcaggtyg aaaagattga gttcggegge ggcaatccca ccegtaccaga acgageccct 2880
ggatttgtet gcecttectcac agactgaaca tgaggcctet cccccagcac cgccgcagag 2940
cgggggegtt ccgggagtag aggggcatga agectgaggaa accctgagtyg aaatctcgga 3000
catgtcgggt aacattaaac ctgcgtccgt gtcatcaage agctceccttgt ccagegtgag 3060
aatcacacgc ccaaaatact cagctcaagce catcatcgac tegggeggge cctgcagtgg 3120
gcatctccaa gaggtaaagg aaacatgcct tagtgtcatg cgcgaggcat gtgatgcgac 3180
taagcttgat gaccctgcta cgcaggaatg gctttcectege atgtgggatce gggtggacat 3240
gctgacttgg cgcaacacgt ctgtttacca ggcgatttgce accttagatg gcaggttaaa 3300
gttccteeca aaaatgatac tcgagacacc geccgccctat ccgtgtgagt ttgtgatgat 3360
gcctecacacg cctgcacctt ccgtaggtge ggagagcgac cttaccattg gctcagttge 3420
tactgaagat gttccacgca tcctcgagaa aatagaaaat gtcggcgaga tggccaacca 3480
gggacccttyg gectteteceg aggataaacce ggtagatgac caacttgtca acgaccccecyg 3540
gatatcgteg cggaggcctg acgagagcac atcagctccg tecgcaggca caggtggege 3600
cggctetttt accgatttge cgccttcaga tggcgcggat acggacgggg gggggccgtt 3660
tcggacggca aaaagaaaag ctgaaaggct ctttgaccaa ctgagccgtce aggtttttga 3720
cctegtetee catctceceetg ttttettecte acgectttte taccectggeg gtggttatte 3780
tcecgggtgat tggggttttg cagettttac tctattgtge ctetttttat gttacagtta 3840



67

US 9,187,731 B2

68

-continued
cccagecttt ggtattgete cecctettggg tgtgttttet gggtecttcecte ggcgegtteg 3900
aatgggggtt tttggctgct ggttggettt tgctgttggt ctgttcaage ctgtgtccga 3960
cccagtegge getgettgtg agtttgacte gccagagtgt agaaacatcce ttcattettt 4020
tgagcttcecte aaaccttggg accctgttceg cagecttgtt gtgggccceg teggtcetegg 4080
tcttgeccatt cttggcaggt tactgggcgg ggcacgctge atctggcact ttttgcttag 4140
gcttggcatt gttgcagact gtatcttgge tggagcttac gtgctttecte aaggtaggtyg 4200
taaaaagtgc tggggatctt gtataagaac tgctcctaat gaggtcgctt ttaacgtgtt 4260
tcetttecaca cgtgcgacca ggtcgtcact tatcgacctg tgcgatcggt tttgtgcgece 4320
aaaaggaatg gaccccattt ttctcgeccac tgggtggcege gggtgctggg cceggcecgaag 4380
cceccattgag caaccctetg aaaaacccat cgegtttgece caattggatg aaaagaagat 4440
tacggctagg actgtggtcg cccagcectta tgaccccaac caagccgtaa agtgettgeg 4500
ggtattgcag gcgggtgggg cgatggtgge taaggcggtce ccaaaagtgg ttaaggtttce 4560
cgctgtteca ttceccgagete ccecttetttee cactggagtg aaagttgacce ctgattgecag 4620
ggtcgtggtt gaccctgaca ctttcactge agctctccecgg tetggctact ccaccacaaa 4680
cctegtectt ggtgtagggg actttgccca gctaaatgga ttaaaaatca ggcaaatttce 4740
caagccttca gggggaggcec cacatctcat ggetgcectg catgttgcect getcecgatggce 4800
tctgcacatg cttgctggga tttatgtgac tgcggtgggt tecttgeggca ccggcaccaa 4860
cgaccegtgg tgcgctaacce cgtttgecgt ccectggetac ggacctgget ctetctgtac 4920
gtccagattg tgcatttcce aacacggcct taccctgcece ttgtcagcac ttgtggeggyg 4980
attcggtatt caagaaattg ccttggtcgt tttgattttt gtttccatcg gaggcatggce 5040
tcataggttg agctgtaagg ctgacatgct gtgtgttttg cttgcaattg ccagctatgt 5100
ttgggtacct cttacctggt tgctttgtgt gttteccttge tggttgcget gtttttettt 5160
gcacccecete accatcctat ggttggtgtt tttcettgatt tetgtgaata tgccttcagg 5220
aatcttggcce atggtgttgt tggtttctcet ttggcttett ggtcgttata ctaatgttgce 5280
tggccttgte acccecctacg acattcatca ttacaccagt ggcccceccgeg gtgttgcege 5340
cttggctacce gcaccagatg ggacctactt ggcecgctgte cgccgegcectg cgttgactgg 5400
ccgcaccatg ctgtttacce cgtcccagcet tgggtctett cttgagggtg ccttcagaac 5460
tcgaaagccce tcactgaaca ccgtcaatgt gatcgggtcece tccatggget ctggeggggt 5520
gtttaccatc gacgggaaag tcaagtgcgt aactgccgca catgtcectta cgggcaattce 5580
agctcgggtt tccggggteg gcettcaatca aatgcttgac tttgacgtaa agggagattt 5640
cgctateget gattgcccga attggcaagg ggctgcccecce aagacccaat tetgcacgga 5700
tggatggact ggccgtgcct attggctaac atcctctgge gtcgaacceg gegtcattgg 5760
aaaaggattc gccttctget tcaccgcatg tggcgattcece gggtccccag tgatcaccga 5820
ggceggtgag cttgtcggceg ttcacacggg atcgaataaa caaggggggg gcattgttac 5880
gcgeecccteca ggccagtttt gtaatgtgge acccatcaag ctaagcgaat taagtgaatt 5940
ctttgctggg cctaaggtcec cgctcecggtga tgtgaaggtc ggcagccaca taattaaaga 6000
cataagcgag gtgccttcag atctttgtge cttgcttget geccaaacctg aactggaagg 6060
aggcctetece accgtccaac ttetttgtgt gttttttete ctgtggagaa tgatgggaca 6120
tgcctggacg ceccttggttyg ctgtgagttt ctttattttg aatgaggttce tceccctgecegt 6180
cctggtecgg agtgttttet cctttggaat gtttgtgceta tecctggctca cgccatggte 6240
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tgcgcaagtt ctgatgatca ggcttctgac agcagctcett aacaggaaca gatggtcact 6300
tgccttttte agcecctecggtyg cagtgaccgg ttttgtegca gatcttgcgg ccactcaggg 6360
gcatccgttyg caggcagtga tgaatttgag cacctatgca ttecctgecctce ggatgatggt 6420
tgtgacctca ccagtcccag tgatcacgtg tggtgtcegtg cacctacttg ccatcatttt 6480
gtacttgttt aagtaccgtg gcctgcacca tatccttgtt ggcgatggag tgttctetge 6540
ggctttctte ttgagatact ttgccgaggg aaagttgagg gaaggggtgt cgcaatcctg 6600
cggaatgaat catgagtctc tgactggtgc cctegctatg agactcaatg acgaggactt 6660
ggatttcett atgaaatgga ctgattttaa gtgctttgtt tectgcecgtcca acatgaggaa 6720
tgcagcgggt caatttatcg aggctgccta tgctaaagca cttagagtag aactggccca 6780
gttggtacag gttgataaag ttcgaggtac tttggccaaa cttgaagctt ttgctgatac 6840
cgtggcectect caactctege ccggtgacat tgttgteget ctcecggceccaca cgcctgttgg 6900
cagtatcttc gacctaaagg ttggtagcac caagcatacc ctccaagcca ttgagaccag 6960
agtccttget gggtccaaaa tgaccgtgge gegegtegte gacccgacce ccacgeccce 7020
acccgeacce gtgcccatce ccectcccacce gaaagttetyg gagaatggece ccaacgettg 7080
gggggatgayg gaccgtttga ataagaagaa gaggcgcagg atggaagccc tceggcatcta 7140
tgttatgggc gggaaaaagt accagaaatt ttgggacaag aattccggtg atgtgtttta 7200
tgaggaggtc cataataaca cagatgagtg ggagtgtctc agagttggcg accctgccga 7260
ctttgaccct gagaagggaa ctcectgtgtgg acatgtcacc attgaaaata aggcttacca 7320
tgtttacacc tccccatectyg gtaagaagtt cttggtecce gtcaacccag agaatggaag 7380
agttcaatgg gaagctgcaa agctttccgt ggagcaggcce ctaggtatga tgaatgtcga 7440
cggcgaactyg actgccaaag aactggagaa actgaaaaga ataattgaca aactccaggg 7500
cctgactaag gagcagtgtt taaactgcta gccgccageg acttgacceg ctgtggtegce 7560
ggcggcttgg ttgttactga aacagcggta aaaatagtca aatttcacaa ccggaccttce 7620
accctgggac ctgtgaattt aaaagtggcce agtgaggttg agctaaaaga cgcggttgag 7680
cacaaccaac acccggttge gagaccgatce gatggtggag ttgtgcectctt gegttcecgeg 7740
gttececttege ttatagacgt cttgatctecce ggtgctgatg catctceccaa gttacttgece 7800
catcacgggc cgggaaacac tgggatcgat ggcacgctct gggattttga gtccgaagcece 7860
actaaagagg aagtcgcact cagtgcgcaa ataatacagg cttgtgacat taggcgcggce 7920
gacgctcetyg aaattggtct cccttacaag ctgtaccctg ttaggggtaa ccctgagegg 7980
gtgaaaggag ttctgcagaa tacaaggttt ggagacatac cttacaaaac ccccagtgac 8040
actggaagcce cagtgcacgce ggctgcectge cttacgecca acgccactcecce ggtgactgat 8100
gggcgcteeg tettggeccac gaccatgecce cccgggtttyg agttatatgt accgaccata 8160
ccagcgtetg tecttgatta ccttgactct aggectgact gecctaaaca getgacagag 8220
cacggctgceg aagatgccgce actgaaagac ctctctaaat atgacttgte cacccaaggce 8280
tttgttttac ctggagttct tegeccttgtg cggaaatacc tgtttgccca tgtaggtaag 8340
tgcccacceg ttcatcggece ttcectacttac cctgctaaga attctatgge tggaataaat 8400
gggaacaggt tcccaaccaa ggacattcag agcgtccctg aaatcgacgt tctgtgegea 8460
caggctgtgce gagaaaactg gcaaactgtc accccttgta ctcttaagaa acagtattgce 8520
gggaagaaga agactaggac catactcggc accaataact tcatcgcact agcccaccga 8580
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gcagtgttga gtggtgttac ccagggcttc atgaaaaagg cgtttaactc gcccatcgece 8640
ctcggaaaga acaagtttaa ggagctacag actccggtcecce tgggcaggtg ccttgaagcet 8700
gatctcgeat cctgcgatcg atccacgect gcaattgtec getggtttge cgccaacctt 8760
ctttatgaac ttgcctgtgce tgaagagcat ctaccgtegt acgtgctgaa ctgctgccac 8820
gacttactgg tcacgcagtc cggcgcagtg actaagagag gtggcectgtce gtectggegac 8880
ccgatcacct ctgtgtctaa caccatttat agtttggtga tctatgcaca gcatatggtg 8940
cttagttact tcaaaagtgg tcacccccat ggeccttetgt tecttacaaga ccagctaaag 9000
tttgaggaca tgctcaaggt tcaacccctg atcgtctatt cggacgacct cgtgctgtat 9060
gccgagtete ccaccatgce aaactatcac tggtgggttg aacatctgaa tttgatgetg 9120
gggtttcaga cggacccaaa gaagacagca ataacagact cgccatcatt tctaggetgt 9180
agaataataa atgggcgcca gcectagtecce aaccgtgaca ggatcctege ggcecectegece 9240
tatcacatga aggcgagtaa tgtttctgaa tactatgcct cagcggctgce aatactcatg 9300
gacagctgtg cttgtttgga gtatgatcct gaatggtttg aagaacttgt agttggaata 9360
gcgcagtgeg cccgcaagga cggctacagt tttceccecggca cgccgttett catgtccatg 9420
tgggaaaaac tcaggtccaa ttatgagggg aagaagtcga gagtgtgcgg gtactgcggg 9480
gcceeggecee cgtacgctac tgectgtgge ctcgacgtet gcatttacca cacccactte 9540
caccagcatt gtccagtcac aatctggtgt ggccatccag cgggttctgg ttettgtagt 9600
gagtgcaaat cccctgtagg gaaaggcaca agccctttag acgaggtgct ggaacaagtce 9660
ccgtataage ccccacggac cgttatcatg catgtggagce agggtctcac cccccttgat 9720
ccaggtagat accaaactcg ccgcggacta gtctctgtca ggcgtggaat taggggaaat 9780
gaagttgaac taccagacgg tgattatgct agcaccgcct tgctccectac ctgcaaagag 9840
atcaacatgg tcgctgtcege ttccaatgta ctgcgcagca ggttcatcat cggcccacce 9900
ggtgctggga aaacatactg gctceccttcaa caggtccagg atggtgatgt tatttacaca 9960
ccaactcacc agaccatgct tgacatgatt agggctttgg ggacgtgccg gttcaacgte 10020
ccggcaggca caacgctgca attcccecgte ccectcecegeca ccggtecgtg ggttegcate 10080
ctagccggeg gttggtgtec tggcaagaat tcecttcectag atgaagcage gtattgcaat 10140
caccttgatg ttttgaggct tcecttagtaaa actaccctca cctgtctagg agacttcaag 10200
caactccacc cagtgggttt tgattctcat tgctatgttt ttgacatcat gcctcaaact 10260
caactgaaga ccatctggag gtttggacag aatatctgtg atgccgttca gccagattac 10320
agggacaaac tcatgtccat ggtcaacaca acccgtgtga cctacgtgga aaaacctgtce 10380
aggtatgggc aggtcctcac cccctaccac agggaccgag aggacgacgce catcactatt 10440
gactccagtc aaggcgccac attcgatgtg gttacattge atttgcccac taaagattca 10500
ctcaacaggc aaagagccct tgttgccatc accagggcaa gacacgctat ctttgtgtat 10560
gacccacaca ggcagctgca gggcttgttt gatcttcecctg caaaaggcac acccgtcaac 10620
ctcgcagtge accgcgacgg gcagctgatce gtgctggata gaaataacaa agaatgcacg 10680
gtcgctcagyg ctcectaggcaa cggggataaa tttagggcca cagataagcg tgttgtagat 10740
tcteteegeg cecatttgtge tgatctagaa gggtcgaget ctecgetcece caaggtcegceca 10800
cacaacttgg gattttattt ctcacctgat ttaacacagt ttgctaaact cccagtagaa 10860
cttgcacctce actggccegt ggtgacaacc cagaacaatg aaaagtggcc agatcggctg 10920
gttgccagece ttecgccctat ccataaatac agccgegcegt gcatcggtgce cggctatatg 10980
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gtgggccett cggtgtttct aggcactcct ggggtegtgt catactatct cacaaaattt 11040
gttaagggcg aggctcaatt gcttccggag acggttttca gcaccggccg aattgaggta 11100
gactgccggg aatatcttga tgatcgggag cgagaagttg ctgecgtcececct cccacacget 11160
ttcattggcg acgtcaaagg cactaccgtt ggaggatgtc atcatgtcac ctccagatac 11220
ctcccacgeg tecttcecccaa ggaatcagtt gcggtagtceg gggtttcaag ccccggaaaa 11280
gccgcgaaag cattgtgcac actgacagat gtgtacctec cagatcttga cgectatcte 11340
cacccggaga cccagtccaa gtgctggaaa atgatgttgg acttcaaaga agttcgacta 11400
atggtctgga aagacaaaac agcctatttc caacttgaag gtcgctattt cacctggtat 11460
cagcttgcca gctatgcecte gtacatccegt gttectgtca actctacggt gtacttggac 11520
ccetgecatgg geccecgeect ttgcaacagg agagtcgtceg ggtcecaccca ctgggggget 11580
gacctcgegg tcaccecctta tgattacgge gctaaaatta tcectgtctag cgegtaccat 11640
ggtgaaatgc cccccggata caaaattctg gegtgegegg agttctegtt ggatgaccca 11700
gttaagtaca aacatacctg ggggtttgaa tcggatacag cgtatctgta tgagttcacc 11760
ggaaacggtyg aggactggga ggattacaat gatgcgtttc gtgcgcgcca ggaagggaaa 11820
atttataagg ccactgccac cagcttgaag ttttatttte ccccgggccce tgtcattgaa 11880
ccaactttag gcctgaattg aaatgaaatg gggtccatgce aaagcctttt ttacaaaatt 11940
ggccaacttt ttgtggatgce tttcacggag ttcttggtgt ccattgttga tatcactata 12000
tttttggcca ttttgtttgg cttcaccatc gccggttgge tggtggtcett ttgcatcaga 12060
ttggtttgct cecgcgatact ccgtacgcge tctgccatte actctgagca attacagaag 12120
atcttatgag gecctttcettt cccagtgcca agtggacatt cccacctggg gaactaaaca 12180
tcetttgggg atgctttgge accataaggt gtcaaccctg attgatgaaa tggtgtcegeg 12240
tcgaatgtac cgcatcatgg aaaaagcagg gcaggctgcce tggaaacagg tggtgagcga 12300
ggctacgcetg tcectecgcatta gtagtttgga tgtggtgget cattttcagce atctageccecge 12360
cattgaagcc gagacctgta aatatttggc ctceccggcetg cccatgctac acaacctgeg 12420
catgacaggt tcaaatgtaa ccatagtgta taatagcact ttgaatcagg tgtttgctat 12480
ttttccaacce cctggttecee ggccaaagct taatgatttt cagcaatggt taatagctgt 12540
acattcctce atattttect ctgttgcaac ttcttgtact ctttttgttg tgctgtggtt 12600
gcgggtteca atactacgta ctgcettttgg tttcececgetgg ttaggggcaa tttttettte 12660
gaactcacag tgaattacac ggtgtgtcca ccttgectca cccggcaagce agcecgcagag 12720
atctacgaac ccggtaggtc tetttggtge aggatagggt atgaccgatg tgaggaggat 12780
gatcatgacg agctagggtt tatggtaccg cctggecctcet ccagcgaagg ccacttgact 12840
agtgtttacg cctggttgge gttcttgtee ttcagctaca cggcccagtt ccatcccgag 12900
atattcggga tagggaatgt gagtcgagtt tatgttgaca tcaaacatca actcatctge 12960
gccgaacatg acgggcagaa caccaccttg cctcecgtcatg acaacatttce agecegtgttt 13020
cagacctatt accaacatca agtcgacggc ggcaattggt ttcacctaga atggcttcgt 13080
ccettetttt cctegtggtt ggttttaaat gtctcecttggt ttcectcaggeg ttegectgceca 13140
aaccatgttt cagttcgagt cttgcagata ttaagaccaa caccaccgca gcggcaagcet 13200
ttgctgtect ccaagacatc agttgectta ggcatcgcga ctceggectcet gaggcecgatte 13260
gcaaaatcecce tcagtgccgt acggcgatag ggacacccgt gtatgttacc atcacagcca 13320
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-continued

76

atgtgacaga

tctatgette

tegtggetgt

geteeetggt

gggcaactgt

ttggagaaat

cegttetgtt

atttacaact

tgggcagtgg

ctcactacta

gttcacggge

tgcttegtca

accaactttce

gagaaaaggg

gatggttceyg

atgacttctg

acacgccagt

accttttgat

agagtacaaa

actcagccat

gcaagtacat

cggcaaatga

cattggtgec

tggtaaacct

gatggccage

cagtccagag

tttcctetag

tgtctgtegt

tcagggagga

attcgegtca

ttgaattgga

tt

tgagaattat

tgagatgagt

gtgtgtcaat

ggtcgaccat

tttagectgt

gettgacege

ttgctgtget

tgacgctatg

agagttttgt

gccatttect

ggtatgtect

ttaggtttge

ttctggacac

gcaaagttga

tggcaaccce

tcatgatage

gatgatatat

cttectgaat

taaggtcgeg

agaaacctgg

tctggecect

taaccacgca

cgggttaaaa

tgtcaaatat

cagtcaatca

gcaagggace

cgactgaaga

caatccagac

taagttacac

cagcatcacc

agaatgtgtg

<210> SEQ ID NO 16
<211> LENGTH: 383

<212> TYPE:
<213> ORGANISM: Porcine

PRT

<400> SEQUENCE: 16

ttacattctt ctgatctcect catgetttet

gaaaagggat ttaaggtggt atttggcaat

tttaccagct acgtccaaca tgtcaaggag

gtgeggttge tccatttcat gacacctgag

ctttttgcca ttetgttgge aatttgaatg

gggctgttac tcgcaattge tttetttgtyg

cgtcaacgee agcaacgaca gcagetccca

tgagctgaat ggcacagatt ggctagetaa

catctttecce gttttgacte acattgtcte

tgacacagtc gctttagtca ctgtgtctac

aagtagcatc tacgeggtet gtgeectgge

aaagaattge atgtcctgge getacgegtg

taagggcaga ctctategtt ggeggtegec

ggtcgaaggt catctgatcg acctcaaaag

tataaccaga gtttcagcegg aacaatgggg

acggctccac aaaaggtget tttggegttt

gecctaaagg tgagtcegegg ccgactgeta

tgtgctttca ccttegggta catgacttte

ctcactatgg gagcagtagt tgcactcctt

aaattcatca cctccagatg cegtttgtge

geccaccacyg ttgaaagtgce cgcaggcettt

tttgtegtee ggegtecegg ctecactacyg

agcctegtgt tgggtggcag aaaagetgtt

gccaaataac aacggcaagc agcagaatag

getgtgecag atgctgggta agatcatcege

gggaaagaaa aataagaaga aaaacccgga

tgatgtcaga catcacttta ccectagtga

cgectttaat caaggcegetg ggacttgeac

tgtggagttt agtttgccta cgecatcatac

ctcagcatga tgggctggea ttettgagge

gtgaatggca ctgattgaca ttgtgectet

Met Ser Gly Thr Phe Ser Arg Cys Met

1

5

Phe Trp Asn Ala Gly Gln Val Tyr Cys

20

25

Ser Leu Leu Pro Pro Glu Leu Gln Asp

tettgeettt

gtgtcaggca

tttacccaac

accatgaggt

tttaagtatg

gtgtatcgtyg

tctacagetyg

caaatttgat

ctatggtgee

cgcegggttt

tgcgttgact

taccagatat

tgtcatcata

agttgtgett

tcgtecttag

tctattacct

gggettetge

gegeacttte

tggggggtgt

ttgctaggee

catccgattyg

gtcaacggca

aaacagggag

aaagaagggg

tcagcaaaac

gaagccccat

geggcaattyg

cctgtcagat

tgtgcgecty

atctcagtgt

aagcactata

reproductive and respiratory syndrome virus

Cys Thr Pro Ala Ala Arg Val

10

15

Thr Arg Cys Leu Ser Ala Arg

30

Ile Asp Leu Ala Ala Ile Gly

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120

15180

15182
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-continued

78

35

Leu Phe Tyr Lys Pro Lys
50

Ile Pro Gln Val Glu Cys
65 70

Ile Phe Pro Leu Ala Arg
85

Arg Leu Val Lys Val Ala
100

Ser Arg His Leu Arg Glu
115

Tyr Pro Ile Thr Gly Pro
130

Met His Val Ser Asp Gln
145 150

Asn Ser Pro Leu Pro Gln
165

Glu Glu Ala His Ser Ser
180

Thr Asp Ser Ser Pro Asn
195

Asp Ser Ala Asp Leu Glu
210

Glu Ile Leu Ile Arg Ser
225 230

Asp Trp Glu Leu Ala Glu
245

Tyr His Ser Gly Gly Tyr
260

Lys Cys Trp Leu Ser Cys
275

Tyr Glu Asp Tyr Leu Ala
290

Val Ser Gly Lys Tyr Leu
305 310

Ala Val Ile Asp Pro Asp
325

Pro Gln Ser Trp Ile Arg
340

Gly Phe Val Arg Leu Thr
355

Thr Thr Leu Arg Ile Phe
370

<210> SEQ ID NO 17
<211> LENGTH: 382

<212> TYPE: PRT

<213> ORGANISM: Porcine

<400> SEQUENCE: 17

Met Ser Gly Thr Phe Ser
1 5

Phe Trp Asn Ala Gly Gln
20

Asp

55

Thr

Met

Asp

Leu

Val

135

Pro

Gln

Val

Gly

Ala

215

Phe

Ser

Leu

Phe

Asn

295

Gln

Gly

His

Ser

Arg
375

reproductive and respiratory syndrome virus

40

Lys

Pro

Thr

Val

Gln

120

Pro

Phe

Ala

Tyr

Arg

200

Leu

Pro

Pro

Val

Leu

280

Ala

Arg

Pro

Leu

Leu

360

Phe

Leu

Ser

Ser

Leu

105

Val

Gly

Pro

Cys

Arg

185

Met

Pro

Ala

Glu

Gln

265

Asp

Phe

Arg

Ile

Thr

345

Arg

Gly

His

Gly

Gly

90

Tyr

Tyr

Met

Gly

Arg

170

Trp

Met

Pro

His

Asn

250

Asn

Gln

Gly

Leu

His

330

Leu

Ile

Ala

Trp

Cys

75

Asn

Arg

Glu

Gly

Ala

155

Gln

Lys

Trp

Glu

His

235

Gly

Pro

Pro

Tyr

Gln

315

Val

Asp

Val

His

Lys

60

Cys

His

Asp

Arg

Leu

140

Thr

Pro

Lys

Thr

Leu

220

Pro

Phe

Asp

Ile

Gln

300

Val

Glu

Asp

Pro

Lys
380

45

Val

Trp

Asn

Gly

Gly

125

Tyr

His

Phe

Phe

Pro

205

Glu

Val

Ser

Val

Glu

285

Thr

Asn

Ala

Asp

Asn

365

Trp

Pro

Leu

Phe

Cys

110

Cys

Ala

Val

Cys

Val

190

Glu

Arg

Ser

Phe

Phe

270

Val

Lys

Gly

Leu

Val

350

Thr

Tyr

Ile

Ser

Leu

95

Leu

Ser

Asn

Leu

Pro

175

Val

Ser

Gln

Leu

Ser

255

Asp

Arg

Trp

Ile

Ser

335

Thr

Glu

Gly

Gly

Gly

80

Gln

Thr

Trp

Ser

Thr

160

Phe

Phe

Asp

Val

Ala

240

Thr

Ser

Leu

Gly

Arg

320

Cys

Pro

Pro

Arg Cys Met Cys Thr Pro Ala Ala Arg Val

10

15

Val Tyr Cys Thr Arg Cys Leu Ser Ala Arg

25

30
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80

Ser Leu Leu Pro Pro Glu
35

Leu Phe Tyr Lys Pro Lys
50

Ile Pro Gln Val Glu Cys
65 70

Ile Phe Pro Leu Ala Arg
85

Arg Leu Val Lys Val Ala
100

Ser Arg His Leu Arg Glu
115

Tyr Pro Ile Thr Gly Pro
130

Met His Val Ser Asp Gln
145 150

Asn Ser Pro Leu Pro Gln
165

Glu Glu Ala His Ser Ser
180

Thr Asp Ser Ser Pro Asn
195

Ser Ala Asp Leu Glu Ala
210

Ile Leu Ile Arg Ser Phe
225 230

Trp Glu Leu Ala Glu Ser
245

His Ser Gly Gly Tyr Leu
260

Cys Trp Leu Ser Cys Phe
275

Glu Asp Tyr Leu Ala Asn
290

Ser Gly Lys Tyr Leu Gln
305 310

Val Ile Asp Pro Asp Gly
325

Gln Ser Trp Ile Arg His
340

Phe Val Arg Leu Thr Ser
355

Thr Leu Arg Ile Phe Arg
370

<210> SEQ ID NO 18
<211> LENGTH: 381

<212> TYPE: PRT

<213> ORGANISM: Porcine

<400> SEQUENCE: 18

Met Ser Gly Thr Phe Ser
1 5

Phe Trp Asn Ala Gly Gln
20

Leu

Asp

55

Thr

Met

Asp

Leu

Val

135

Pro

Gln

Val

Gly

Leu

215

Pro

Pro

Val

Leu

Ala

295

Arg

Pro

Leu

Leu

Phe
375

reproductive and respiratory syndrome virus

Gln

40

Lys

Pro

Thr

Val

Gln

120

Pro

Phe

Ala

Tyr

Met

200

Pro

Ala

Glu

Gln

Asp

280

Phe

Arg

Ile

Thr

Arg

360

Gly

Asp

Leu

Ser

Ser

Leu

105

Val

Gly

Pro

Cys

Arg

185

Met

Pro

His

Asn

Asn

265

Gln

Gly

Leu

His

Leu

345

Ile

Ala

Ile

His

Gly

Gly

90

Tyr

Tyr

Met

Gly

Arg

170

Trp

Trp

Glu

His

Gly

250

Pro

Pro

Tyr

Gln

Val

330

Asp

Val

His

Asp

Trp

Cys

75

Asn

Arg

Glu

Gly

Ala

155

Gln

Lys

Thr

Leu

Pro

235

Phe

Asp

Ile

Gln

Val

315

Glu

Asp

Pro

Lys

Leu

Lys

60

Cys

His

Asp

Arg

Leu

140

Thr

Pro

Lys

Pro

Glu

220

Val

Ser

Val

Glu

Thr

300

Asn

Ala

Asp

Asn

Trp
380

Ala

45

Val

Trp

Asn

Gly

Gly

125

Tyr

His

Phe

Phe

Glu

205

Arg

Ser

Phe

Phe

Val

285

Lys

Gly

Leu

Val

Thr

365

Tyr

Ala

Pro

Leu

Phe

Cys

110

Cys

Ala

Val

Cys

Val

190

Ser

Gln

Leu

Ser

Asp

270

Arg

Trp

Ile

Ser

Thr

350

Glu

Gly

Ile

Ile

Ser

Leu

95

Leu

Ser

Asn

Leu

Pro

175

Val

Asp

Val

Ala

Thr

255

Ser

Leu

Gly

Arg

Cys

335

Pro

Pro

Gly

Gly

Gly

80

Gln

Thr

Trp

Ser

Thr

160

Phe

Phe

Asp

Glu

Asp

240

Tyr

Lys

Tyr

Val

Ala

320

Pro

Gly

Thr

Arg Cys Met Cys Thr Pro Ala Ala Arg Val

10

15

Val Tyr Cys Thr Arg Cys Leu Ser Ala Arg

25

30



81

US 9,187,731 B2

-continued

82

Ser

Leu

Ile

65

Ile

Arg

Ser

Tyr

Met

145

Asn

Glu

Thr

Ala

Leu

225

Glu

Ser

Trp

Asp

Gly

305

Ile

Ser

Leu

<210>
<211>
<212>
<213>

<400>

Leu

Phe

50

Pro

Phe

Leu

Arg

Pro

130

His

Ser

Glu

Asp

Asp

210

Ile

Leu

Gly

Leu

Tyr

290

Lys

Asp

Trp

Arg

Arg
370

Leu

35

Tyr

Gln

Pro

Val

His

115

Ile

Val

Pro

Ala

Ser

195

Leu

Arg

Ala

Gly

Ser

275

Leu

Tyr

Pro

Ile

Leu

355

Ile

Pro

Lys

Val

Leu

Lys

100

Leu

Thr

Ser

Leu

His

180

Ser

Glu

Ser

Glu

Tyr

260

Cys

Ala

Leu

Asp

Arg

340

Thr

Phe

PRT

SEQUENCE :

Pro

Pro

Glu

Ala

85

Val

Arg

Gly

Asp

Pro

165

Ser

Pro

Ala

Phe

Ser

245

Leu

Phe

Asn

Gln

Gly

325

His

Ser

Arg

SEQ ID NO 19
LENGTH:
TYPE:
ORGANISM: Porcine

380

19

Glu

Lys

Cys

70

Arg

Ala

Glu

Pro

Gln

150

Gln

Ser

Asn

Leu

Pro

230

Pro

Val

Leu

Ala

Arg

310

Pro

Leu

Leu

Phe

Met Ser Gly Thr Phe Ser

1

5

Phe Trp Asn Ala Gly Gln

Leu

Asp

55

Thr

Met

Asp

Leu

Val

135

Pro

Gln

Val

Met

Pro

215

Ala

Glu

Gln

Asp

Phe

295

Arg

Ile

Thr

Arg

Gly
375

reproductive and respiratory syndrome virus

Gln

40

Lys

Pro

Thr

Val

Gln

120

Pro

Phe

Ala

Tyr

Met

200

Pro

His

Asn

Asn

Gln

280

Gly

Leu

His

Leu

Ile

360

Ala

Asp

Leu

Ser

Ser

Leu

105

Val

Gly

Pro

Cys

Arg

185

Trp

Glu

His

Gly

Pro

265

Pro

Tyr

Gln

Val

Asp

345

Val

His

Ile

His

Gly

Gly

90

Tyr

Tyr

Met

Gly

Arg

170

Trp

Thr

Leu

Pro

Phe

250

Asp

Ile

Gln

Val

Glu

330

Asp

Pro

Lys

Asp

Trp

Cys

75

Asn

Arg

Glu

Gly

Ala

155

Gln

Lys

Pro

Glu

Val

235

Ser

Val

Glu

Thr

Asn

315

Ala

Asp

Asn

Trp

Leu

Lys

60

Cys

His

Asp

Arg

Leu

140

Thr

Pro

Lys

Glu

Arg

220

Ser

Phe

Phe

Val

Lys

300

Gly

Leu

Val

Thr

Tyr
380

Ala

45

Val

Trp

Asn

Gly

Gly

125

Tyr

His

Phe

Phe

Ser

205

Gln

Leu

Ser

Asp

Arg

285

Trp

Ile

Ser

Thr

Glu

365

Gly

Ala

Pro

Leu

Phe

Cys

110

Cys

Ala

Val

Cys

Val

190

Asp

Val

Ala

Thr

Ser

270

Leu

Gly

Arg

Cys

Pro

350

Pro

Ile

Ile

Ser

Leu

95

Leu

Ser

Asn

Leu

Pro

175

Val

Asp

Glu

Asp

Tyr

255

Lys

Tyr

Val

Ala

Pro

335

Gly

Thr

Gly

Gly

Gly

80

Gln

Thr

Trp

Ser

Thr

160

Phe

Phe

Ser

Ile

Trp

240

His

Cys

Glu

Ser

Val

320

Gln

Phe

Thr

Arg Cys Met Cys Thr Pro Ala Ala Arg Val

10

15

Val Tyr Cys Thr Arg Cys Leu Ser Ala Arg



83

US 9,187,731 B2

-continued

84

Ser

Leu

Ile

65

Ile

Arg

Ser

Tyr

Met

145

Asn

Glu

Thr

Asp

Ile

225

Leu

Gly

Leu

Tyr

Lys

305

Asp

Trp

Arg

Arg

Leu

Phe

50

Pro

Phe

Leu

Arg

Pro

130

His

Ser

Glu

Asp

Leu

210

Arg

Ala

Gly

Ser

Leu

290

Tyr

Pro

Ile

Leu

Ile
370

Leu

35

Tyr

Gln

Pro

Val

His

115

Ile

Val

Pro

Ala

Ser

195

Glu

Ser

Glu

Tyr

Cys

275

Ala

Leu

Asp

Arg

Thr

355

Phe

20

Pro

Lys

Val

Leu

Lys

100

Leu

Thr

Ser

Leu

His

180

Ser

Ala

Phe

Ser

Leu

260

Phe

Asn

Gln

Gly

His

340

Ser

Arg

Pro

Pro

Glu

Ala

85

Val

Arg

Gly

Asp

Pro

165

Ser

Pro

Leu

Pro

Pro

245

Val

Leu

Ala

Arg

Pro

325

Leu

Leu

Phe

<210> SEQ ID NO 20

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Porcine

PRT

<400> SEQUENCE:

379

20

Glu

Lys

Cys

70

Arg

Ala

Glu

Pro

Gln

150

Gln

Ser

Met

Pro

Ala

230

Glu

Gln

Asp

Phe

Arg

310

Ile

Thr

Arg

Gly

Met Ser Gly Thr Phe Ser

1

5

Leu

Asp

55

Thr

Met

Asp

Leu

Val

135

Pro

Gln

Val

Met

Pro

215

His

Asn

Asn

Gln

Gly

295

Leu

His

Leu

Ile

Ala
375

reproductive and respiratory syndrome virus

Gln

40

Lys

Pro

Thr

Val

Gln

120

Pro

Phe

Ala

Tyr

Trp

200

Glu

His

Gly

Pro

Pro

280

Tyr

Gln

Val

Asp

Val

360

His

25

Asp

Leu

Ser

Ser

Leu

105

Val

Gly

Pro

Cys

Arg

185

Thr

Leu

Pro

Phe

Asp

265

Ile

Gln

Val

Glu

Asp

345

Pro

Lys

Ile

His

Gly

Gly

Tyr

Tyr

Met

Gly

Arg

170

Trp

Pro

Glu

Val

Ser

250

Val

Glu

Thr

Asn

Ala

330

Asp

Asn

Trp

Asp

Trp

Cys

75

Asn

Arg

Glu

Gly

Ala

155

Gln

Lys

Glu

Arg

Ser

235

Phe

Phe

Val

Lys

Gly

315

Leu

Val

Thr

Tyr

Leu

Lys

60

Cys

His

Asp

Arg

Leu

140

Thr

Pro

Lys

Ser

Gln

220

Leu

Ser

Asp

Arg

Trp

300

Ile

Ser

Thr

Glu

Gly
380

Ala

45

Val

Trp

Asn

Gly

Gly

125

Tyr

His

Phe

Phe

Asp

205

Val

Ala

Thr

Ser

Leu

285

Gly

Arg

Cys

Pro

Pro
365

30

Ala

Pro

Leu

Phe

Cys

110

Cys

Ala

Val

Cys

Val

190

Asp

Glu

Asp

Tyr

Lys

270

Tyr

Val

Ala

Pro

Gly

350

Thr

Ile

Ile

Ser

Leu

95

Leu

Ser

Asn

Leu

Pro

175

Val

Ser

Ile

Trp

His

255

Cys

Glu

Ser

Val

Gln

335

Phe

Thr

Gly

Gly

Gly

80

Gln

Thr

Trp

Ser

Thr

160

Phe

Phe

Ala

Leu

Glu

240

Ser

Trp

Asp

Gly

Ile

320

Ser

Val

Leu

Arg Cys Met Cys Thr Pro Ala Ala Arg Val

10

15
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86

Phe

Ser

Leu

Ile

65

Ile

Arg

Ser

Tyr

Met

145

Asn

Glu

Thr

Leu

Arg

225

Ala

Gly

Ser

Leu

Tyr

305

Pro

Ile

Leu

Ile

<210>
<211>
<212>
<213>

<400>

Trp

Leu

Phe

50

Pro

Phe

Leu

Arg

Pro

130

His

Ser

Glu

Asp

Glu

210

Ser

Glu

Tyr

Cys

Ala

290

Leu

Asp

Arg

Thr

Phe
370

Asn

Leu

35

Tyr

Gln

Pro

Val

His

115

Ile

Val

Pro

Ala

Ser

195

Ala

Phe

Ser

Leu

Phe

275

Asn

Gln

Gly

His

Ser
355

Arg

Ala

Pro

Lys

Val

Leu

Lys

100

Leu

Thr

Ser

Leu

His

180

Ser

Leu

Pro

Pro

Val

260

Leu

Ala

Arg

Pro

Leu

340

Leu

Phe

PRT

SEQUENCE :

Gly

Pro

Pro

Glu

Ala

85

Val

Arg

Gly

Asp

Pro

165

Ser

Met

Pro

Ala

Glu

245

Gln

Asp

Phe

Arg

Ile

325

Thr

Arg

Gly

SEQ ID NO 21
LENGTH:
TYPE:
ORGANISM: Porcine

203

21

Gln

Glu

Lys

Cys

70

Arg

Ala

Glu

Pro

Gln

150

Gln

Ser

Met

Pro

His

230

Asn

Asn

Gln

Gly

Leu

310

His

Leu

Ile

Ala

Ser Ser Val Tyr Arg Trp

1

5

Val

Leu

Asp

55

Thr

Met

Asp

Leu

Val

135

Pro

Gln

Val

Trp

Glu

215

His

Gly

Pro

Pro

Tyr

295

Gln

Val

Asp

Val

His
375

reproductive and respiratory syndrome virus

Tyr

Gln

40

Lys

Pro

Thr

Val

Gln

120

Pro

Phe

Ala

Tyr

Thr

200

Leu

Pro

Phe

Asp

Ile

280

Gln

Val

Glu

Asp

Pro
360

Lys

Cys

25

Asp

Leu

Ser

Ser

Leu

105

Val

Gly

Pro

Cys

Arg

185

Pro

Glu

Val

Ser

Val

265

Glu

Thr

Asn

Ala

Asp

345

Asn

Trp

Thr

Ile

His

Gly

Gly

Tyr

Tyr

Met

Gly

Arg

170

Trp

Glu

Arg

Ser

Phe

250

Phe

Val

Lys

Gly

Leu

330

Val

Thr

Tyr

Arg

Asp

Trp

Cys

75

Asn

Arg

Glu

Gly

Ala

155

Gln

Lys

Ser

Gln

Leu

235

Ser

Asp

Arg

Trp

Ile

315

Ser

Thr

Glu

Gly

Cys

Leu

Lys

60

Cys

His

Asp

Arg

Leu

140

Thr

Pro

Lys

Asp

Val

220

Ala

Thr

Ser

Leu

Gly

300

Arg

Cys

Pro

Pro

Leu

Ala

45

Val

Trp

Asn

Gly

Gly

125

Tyr

His

Phe

Phe

Asp

205

Glu

Asp

Tyr

Lys

Tyr

285

Val

Ala

Pro

Gly

Thr
365

Ser

30

Ala

Pro

Leu

Phe

Cys

110

Cys

Ala

Val

Cys

Val

190

Ser

Ile

Trp

His

Cys

270

Glu

Ser

Val

Gln

Phe

350

Thr

Ala

Ile

Ile

Ser

Leu

95

Leu

Ser

Asn

Leu

Pro

175

Val

Ala

Leu

Glu

Ser

255

Trp

Asp

Gly

Ile

Ser

335

Val

Leu

Arg

Gly

Gly

Gly

80

Gln

Thr

Trp

Ser

Thr

160

Phe

Phe

Asp

Ile

Leu

240

Gly

Leu

Tyr

Lys

Asp

320

Trp

Arg

Arg

Lys Lys Phe Val Val Phe Thr Asp Ser Ser

10

15
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88

Pro

Leu

Arg

Ala

65

Gly

Ser

Leu

Tyr

Pro

145

Ile

Leu

Ile

Asn

Glu

Ser

50

Glu

Tyr

Cys

Ala

Leu

130

Asp

Arg

Thr

Phe

Gly

Ala

35

Phe

Ser

Leu

Phe

Asn

115

Gln

Gly

His

Ser

Arg
195

Arg

Leu

Pro

Pro

Val

Leu

100

Ala

Arg

Pro

Leu

Leu

180

Phe

Met

Pro

Ala

Glu

Gln

85

Asp

Phe

Arg

Ile

Thr

165

Arg

Gly

<210> SEQ ID NO 22

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Porcine

PRT

<400> SEQUENCE:

Ser

1

Pro

Glu

Ser

Glu

65

Tyr

Cys

Ala

Leu

Asp
145

Arg

Thr

Ser

Asn

Ala

Phe

50

Ser

Leu

Phe

Asn

Gln
130
Gly

His

Ser

Val

Gly

Leu

35

Pro

Pro

Val

Leu

Ala

115

Arg

Pro

Leu

Leu

Tyr

Met

20

Pro

Ala

Glu

Gln

Asp

100

Phe

Arg

Ile

Thr

Arg

202

22

Arg

Met

Pro

His

Asn

Asn

85

Gln

Gly

Leu

His

Leu
165

Ile

Met

Pro

His

Asn

70

Asn

Gln

Gly

Leu

His

150

Leu

Ile

Ala

Trp

Trp

Glu

His

Gly

Pro

Pro

Tyr

Gln

Val
150

Asp

Val

Trp

Glu

His

55

Gly

Pro

Pro

Tyr

Gln

135

Val

Asp

Val

His

reproductive and respiratory syndrome virus

Lys

Thr

Leu

Pro

55

Phe

Asp

Ile

Gln

Val

135

Glu

Asp

Pro

Thr

Leu

40

Pro

Phe

Asp

Ile

Gln

120

Val

Glu

Asp

Pro

Lys
200

Lys

Pro

Glu

40

Val

Ser

Val

Glu

Thr

120

Asn

Ala

Asp

Asn

Pro

25

Glu

Val

Ser

Val

Glu

105

Thr

Asn

Ala

Asp

Asn

185

Trp

Phe

Glu

25

Arg

Ser

Phe

Phe

Val

105

Lys

Gly

Leu

Val

Thr

Glu

Arg

Ser

Phe

Phe

90

Val

Lys

Gly

Leu

Val

170

Thr

Tyr

Val

10

Ser

Gln

Leu

Ser

Asp

90

Arg

Trp

Ile

Ser

Thr
170

Glu

Ser

Gln

Leu

Ser

75

Asp

Arg

Trp

Ile

Ser

155

Thr

Glu

Gly

Val

Asp

Val

Ala

Thr

75

Ser

Leu

Gly

Arg

Cys

155

Pro

Pro

Asp

Val

Ala

60

Thr

Ser

Leu

Gly

Arg

140

Cys

Pro

Pro

Phe

Asp

Glu

Asp

60

Tyr

Lys

Tyr

Val

Ala

140

Pro

Gly

Thr

Asp

Glu

45

Asp

Tyr

Lys

Tyr

Val

125

Ala

Pro

Gly

Thr

Thr

Ser

Ile

45

Trp

His

Cys

Glu

Ser

125

Val

Gln

Phe

Thr

Ser

30

Ile

Trp

His

Cys

Glu

110

Ser

Val

Gln

Phe

Thr
190

Asp

Ala

Leu

Glu

Ser

Trp

Asp

110

Gly

Ile

Ser

Val

Leu

Ala

Leu

Glu

Ser

Trp

Asp

Gly

Ile

Ser

Val

175

Leu

Ser

15

Asp

Ile

Leu

Gly

Leu

95

Tyr

Lys

Asp

Trp

Arg

175

Arg

Asp

Ile

Leu

Gly

80

Leu

Tyr

Lys

Asp

Trp

160

Arg

Arg

Ser

Leu

Arg

Ala

Gly

Ser

Leu

Tyr

Pro

Ile

160

Leu

Ile
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90

180

Phe Arg Phe Gly Ala His
195

<210> SEQ ID NO 23
<211> LENGTH: 201

<212> TYPE: PRT

<213> ORGANISM: Porcine

<400> SEQUENCE: 23

Ser Ser Val Tyr Arg Trp
1 5

Pro Asn Met Met Trp Thr
20

Ala Leu Pro Pro Glu Leu
35

Phe Pro Ala His His Pro
50

Ser Pro Glu Asn Gly Phe
65 70

Leu Val Gln Asn Pro Asp
85

Phe Leu Asp Gln Pro Ile
100

Asn Ala Phe Gly Tyr Gln
115

Gln Arg Arg Leu Gln Val
130

Gly Pro Ile His Val Glu
145 150

His Leu Thr Leu Asp Asp
165

Ser Leu Arg Ile Val Pro
180

Arg Phe Gly Ala His Lys
195

<210> SEQ ID NO 24
<211> LENGTH: 200

<212> TYPE: PRT

<213> ORGANISM: Porcine

<400> SEQUENCE: 24

Ser Ser Val Tyr Arg Trp
1 5

Pro Met Met Trp Thr Pro
20

Leu Pro Pro Glu Leu Glu
35

Pro Ala His His Pro Val
50

Pro Glu Asn Gly Phe Ser
65 70

Val Gln Asn Pro Asp Val
85

Leu Asp Gln Pro Ile Glu

185 190

Lys Trp Tyr Gly
200

reproductive and respiratory syndrome virus

Lys Lys Phe Val Val Phe Thr Asp Ser Ser
Pro Glu Ser Asp Asp Ser Ala Asp Leu Glu
25 30

Glu Arg Gln Val Glu Ile Leu Ile Arg Ser
40 45

Val Ser Leu Ala Asp Trp Glu Leu Ala Glu
55 60

Ser Phe Ser Thr Tyr His Ser Gly Gly Tyr
75 80

Val Phe Asp Ser Lys Cys Trp Leu Ser Cys
90 95

Glu Val Arg Leu Tyr Glu Asp Tyr Leu Ala
105 110

Thr Lys Trp Gly Val Ser Gly Lys Tyr Leu
120 125

Asn Gly Ile Arg Ala Val Ile Asp Pro Asp
135 140

Ala Leu Ser Cys Pro Gln Ser Trp Ile Arg
155 160

Asp Val Thr Pro Gly Phe Val Arg Leu Thr
170 175

Asn Thr Glu Pro Thr Thr Leu Arg Ile Phe
185 190

Trp Tyr Gly
200

reproductive and respiratory syndrome virus

Lys Lys Phe Val Val Phe Thr Asp Ser Ser
10 15

Glu Ser Asp Asp Ser Ala Asp Leu Glu Ala
25 30

Arg Gln Val Glu Ile Leu Ile Arg Ser Phe
40 45

Ser Leu Ala Asp Trp Glu Leu Ala Glu Ser
55 60

Phe Ser Thr Tyr His Ser Gly Gly Tyr Leu
75 80

Phe Asp Ser Lys Cys Trp Leu Ser Cys Phe
90 95

Val Arg Leu Tyr Glu Asp Tyr Leu Ala Asn
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100 105 110

Ala Phe Gly Tyr Gln Thr Lys Trp Gly Val Ser Gly Lys Tyr Leu Gln
115 120 125

Arg Arg Leu Gln Val Asn Gly Ile Arg Ala Val Ile Asp Pro Asp Gly
130 135 140

Pro Ile His Val Glu Ala Leu Ser Cys Pro Gln Ser Trp Ile Arg His
145 150 155 160

Leu Thr Leu Asp Asp Asp Val Thr Pro Gly Phe Val Arg Leu Thr Ser
165 170 175

Leu Arg Ile Val Pro Asn Thr Glu Pro Thr Thr Leu Arg Ile Phe Arg
180 185 190

Phe Gly Ala His Lys Trp Tyr Gly
195 200

<210> SEQ ID NO 25

<211> LENGTH: 199

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 25

Ser Ser Val Tyr Arg Trp Lys Lys Phe Val Val Phe Thr Asp Ser Ser
1 5 10 15

Met Met Trp Thr Pro Glu Ser Asp Asp Ser Ala Asp Leu Glu Ala Leu
20 25 30

Pro Pro Glu Leu Glu Arg Gln Val Glu Ile Leu Ile Arg Ser Phe Pro
35 40 45

Ala His His Pro Val Ser Leu Ala Asp Trp Glu Leu Ala Glu Ser Pro
50 55 60

Glu Asn Gly Phe Ser Phe Ser Thr Tyr His Ser Gly Gly Tyr Leu Val
65 70 75 80

Gln Asn Pro Asp Val Phe Asp Ser Lys Cys Trp Leu Ser Cys Phe Leu
85 90 95

Asp Gln Pro Ile Glu Val Arg Leu Tyr Glu Asp Tyr Leu Ala Asn Ala
100 105 110

Phe Gly Tyr Gln Thr Lys Trp Gly Val Ser Gly Lys Tyr Leu Gln Arg
115 120 125

Arg Leu Gln Val Asn Gly Ile Arg Ala Val Ile Asp Pro Asp Gly Pro
130 135 140

Ile His Val Glu Ala Leu Ser Cys Pro Gln Ser Trp Ile Arg His Leu
145 150 155 160

Thr Leu Asp Asp Asp Val Thr Pro Gly Phe Val Arg Leu Thr Ser Leu
165 170 175

Arg Ile Val Pro Asn Thr Glu Pro Thr Thr Leu Arg Ile Phe Arg Phe
180 185 190

Gly Ala His Lys Trp Tyr Gly
195

<210> SEQ ID NO 26

<211> LENGTH: 50

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 26

Ser Ser Val Tyr Arg Trp Lys Lys Phe Val Val Phe Thr Asp Ser Ser
1 5 10 15

Pro Asn Gly Arg Met Met Trp Thr Pro Glu Ser Asp Asp Ser Ala Asp
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-continued

20

Leu Glu Ala Leu Pro Pro
35

Arg Ser
50

<210> SEQ ID NO 27
<211> LENGTH: 49

<212> TYPE: PRT

<213> ORGANISM: Porcine

<400> SEQUENCE: 27

Ser Ser Val Tyr Arg Trp
1 5

Pro Asn Gly Met Met Trp
20

Glu Ala Leu Pro Pro Glu
35

Ser

<210> SEQ ID NO 28
<211> LENGTH: 48

<212> TYPE: PRT

<213> ORGANISM: Porcine

<400> SEQUENCE: 28

Ser Ser Val Tyr Arg Trp
1 5

Pro Asn Met Met Trp Thr
20

Ala Leu Pro Pro Glu Leu
35

<210> SEQ ID NO 29
<211> LENGTH: 47

<212> TYPE: PRT

<213> ORGANISM: Porcine

<400> SEQUENCE: 29

Ser Ser Val Tyr Arg Trp
1 5

Pro Met Met Trp Thr Pro
20

Leu Pro Pro Glu Leu Glu
35

<210> SEQ ID NO 30
<211> LENGTH: 46

<212> TYPE: PRT

<213> ORGANISM: Porcine

<400> SEQUENCE: 30

Ser Ser Val Tyr Arg Trp
1 5

Met Met Trp Thr Pro Glu
20

Pro Pro Glu Leu Glu Arg
35

25 30

Glu Leu Glu Arg Gln Val Glu Ile Leu Ile
40 45

reproductive and respiratory syndrome virus

Lys Lys Phe Val Val Phe Thr Asp Ser Ser
10 15

Thr Pro Glu Ser Asp Asp Ser Ala Asp Leu
25 30

Leu Glu Arg Gln Val Glu Ile Leu Ile Arg
40 45

reproductive and respiratory syndrome virus

Lys Lys Phe Val Val Phe Thr Asp Ser Ser
10 15

Pro Glu Ser Asp Asp Ser Ala Asp Leu Glu
25 30

Glu Arg Gln Val Glu Ile Leu Ile Arg Ser
40 45

reproductive and respiratory syndrome virus

Lys Lys Phe Val Val Phe Thr Asp Ser Ser
10 15

Glu Ser Asp Asp Ser Ala Asp Leu Glu Ala
25 30

Arg Gln Val Glu Ile Leu Ile Arg Ser
40 45

reproductive and respiratory syndrome virus

Lys Lys Phe Val Val Phe Thr Asp Ser Ser
10 15

Ser Asp Asp Ser Ala Asp Leu Glu Ala Leu
25 30

Gln Val Glu Ile Leu Ile Arg Ser
40 45
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<210> SEQ ID NO 31

<211> LENGTH: 15110

<212> TYPE: DNA

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 31

atgatgtgta gggtattcce cctacataca cgacactact agtgtttgtg taccttggag 60
gegtgggtac agecccgecce caccccttgg ccectgttet ageccaacag gtatecttet 120
ctctegggge gagtgtgeceg cctgetgete ccttgecageg ggaaggacct cccgagtatt 180
cceggagage acctgettta cgggatctee accctttaac catgtetggg acgttcetece 240
ggtgcatgtyg caccccgget getegggtat tttggaacge cggccaagtce tattgeacac 300
ggtgtctcag tgegeggtet cttetcccte cggaacttca ggacattgac ctegecgeaa 360
ttggcttgtt ttacaagect aaagacaage ttcactggaa agtccctate ggcatcccte 420
aggtggagtyg tactccatce gggtgttgtt ggetectecagg cattttcecece ttagegegca 480
tgacctcegyg caatcacaac ttectacaac gacttgtgaa agttgecgat gtgttgtace 540
gtgatggttyg cttaacttct cgacacctte gtgaactcca agtttacgag cgtggetgea 600
getggtacce aatcacgggg ccagtgcccyg ggatgggttt gtacgcaaat tccatgeacyg 660
tatctgacca gcegttecct ggtgecacce atgtgttgac gaactegect ttgcectcaac 720
aagcttgteg gcageegtte tgeccatttyg aggaggetca ttctagegtyg tacaggtgga 780
aaaaatttgt ggtcttcacg gactcctece ccaacggteg gatgatgtgg acgccggaat 840
ccgatgatte ageccgaccta gaggcgctac cgectgaget agaacgtcag gtcgaaatcce 900
tcattceggag ttttectgee catcaccetyg tcagectgge cgactgggag ctegetgagt 960

ccectgagaa cggtttttec ttcagcacgt accattetgg tggttatctt gtccaaaacc 1020
ccgacgtgtt tgacagcaag tgctggctct cctgtttett ggatcagccg atcgaagtgce 1080
gcctectatga ggattatctg gctaacgett tcggttacca aaccaagtgg ggcegtgtetg 1140
gtaagtacct ccagcgcagg cttcaagtca acggtattceg tgctgtaatc gatcctgatg 1200
gcceccattceca cgttgaagcg ctgtcecttgece cccaatcttg gatcaggcac ctgactcetgg 1260
acgatgacgt caccccagga ttecgttegcece taacatcect cecgcattgtg ccgaacacag 1320
agcccactac tctcecgaate ttteggtttg gagegcataa gtggtatggce getgcecggca 1380
aacgggcteg tgccaagegt gecgctaaaa gtgagaaggg tcecggctece actceccaagg 1440
ttgcceegee agceccccace tgcggaattg ttacctactce tccaccaaca gacgggtcett 1500
gcggttggca cgtecttgce gccataatga accgaatgat gaacggtgac ttcatgtecce 1560
ctctggcecca gtacaacaga ccagaggatg attgggcettce tgattacgat cttgcccagg 1620
cgattcaatg tctgcggttg cctgctacca tagttcggaa tecgtgectgt cccaacgceca 1680
agtacctcat aaaactcaac ggagtccact gggaggtaga ggtgaggtca gggatggccce 1740
ctecgetecct teccegcgag tgcgtagtcecg gegtttgtte cgaaggctgt gecgcatcegce 1800
cttacccaga aaacgggcta cctaaacgag cgtttgaggce cttggcgtcet gettacagac 1860
taccttecga ttgtgtcagt tcetggtattg ctgactttet tgctaaccce cctcaggaat 1920
tctggactct tgacaaaatg ttgacctcce cgtcaccgga geggtetggt ttttcecagte 1980
tgtacaaatt gctattagag gttgtcccge agaaatgcgg agccacggaa ggggctttca 2040
cctatgetgt tgagagaatg ctgaaggatt gcccgagcetce cgaacaggcce atggccctte 2100

tggcaaaaat taaagttcca tcctcaaagg cccegtetgt gtccecctggac gagtgtttcece 2160
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ctacggatgt ttcagccgat ttcgaaccag catctcagga gaggtcccaa aattccagceg 2220
ctgctgttgt cctgcattca ccgaatgcaa aagagttcga ggaagcagct ccaggggaag 2280
ttcaggaggg tggccacaag gccgtceccact ctgcactcece tgccecgggggt cctaacaata 2340
agcaggcaca gctggttgece ggtgagcaac tgaagctcegg cggttgtggt teggtagttg 2400
ggaatgcaca tgaaggtgtt ctggtcccac ctggtccaat taatttgaca agcggggatt 2460
taccctecte aggctccatg aaagaagata tgctcaatag ccgggaggac gaaccactgg 2520
atttgtccca accagcaaca gctgtcacaa cgactcttat gggagagcta acacccgact 2580
acctaggttc tgatactggt gccctcecccg tcaccgtecg aaaatttgte ccgacggggce 2640
ctatactccg tcatgttgag cactgcagca cggggtceggg cgatagcagt tegectttgg 2700
atctgtetgg tgcgcaaacc ccggaccagce ctttaaatct gtccectggeg gettggccag 2760
tgaggaccac cgcgtctgat cctggcetggg tccacggtag acgcgagcct gtcectttgtaa 2820
agcctcgaga tgttttctet gatggcgatt cagecccttca gttcecggggag ctttcetgaat 2880
ccagctetgt catcgagttt gatcgggcaa aagatgctca ggtggctgac geccctgteg 2940
gtctgacgac ttcggacgag gccctctecg cagtcgatcece tttcecgagttt tcecgaactca 3000
agcgcccacg tttctccgeca caagecttaa ttgaccgagg cggcccactt gecgatgtcece 3060
atgcaaaaat aaagaaccgg gtatatgaac agtgcctcecca agcttgtgag cccggtagtce 3120
gegeaaccee agcetaccagg gagtggctceg acaaaatgtg ggagagagtg gacatgaaaa 3180
cctggegetg cacctcacag ttccaagcectg gtcacattet tgcegtcecccte aaattcectcece 3240
ctgacatgat tcaagacaca ccgcctectg ttecccaggaa gaaccgagcece agtgataaag 3300
ctggcctgaa acaactagtg gcacagtggg ataggagatt gagttcaacc ccccccccaa 3360
aaccggttgg geccggtactt gaccgggtceg atcctcecegece tacgggtacce cggcaagaag 3420
acgtcaccce ctcecgatggg ccaccccatg cgecggatgg tegagtgagt acgggtggga 3480
gttggaaagg ccttatgctt tccggcaccce gtctcacggg gtccatcagt catcgcectca 3540
tgacatgggt ttttgaagtt gtctcccatce tcccagettt tatgctcaca cttttcetege 3600
cgecggggetce tatggcteca ggcgattggg tttttgcagg tgttgtttta cttgctetcee 3660
tgctctgteg ttcecttaccca atattcecgggt gectteectt attgggtgte ttttetggta 3720
ctgtgcggeg tgttegtetg ggtgtttttg gctettggat ggcecttttget gtatttttat 3780
tctcgactece atccaaccca gteggttcett cttgtaacca cgattcgceg gagtgtcatg 3840
ctgagcttect ggctcecttgag cagcgccaac tttgggaacce tgtgcgcegge cttgtggtceg 3900
gcccatcggg cctettatgt gtcattettg gcaagttact cggtgggtca cgttatctcet 3960
ggcatgttcect cctacgtcta tgcctgettg cagatttgge cctttetett gtttatgtgg 4020
tgtcccaggg gegttgtcac aagtgttggg gaaagtgtat aaggacagct cctgctgagg 4080
tggcttttaa tgtatttccect ttectcecgegeg ccacccecgtag ttcectettgta tecttatgtg 4140
atcgattcca aacgccaaaa ggagttgatc ccgtgcactt ggcgacaggt tggcgcegggt 4200
gctggegtgg tgagagtcct atccatcaac cacaccaaaa gcccatagcet tacgccaatt 4260
tggatgaaaa gaagatatct gcccaaacgg ttgttgcetgt cccatacgat cccaatcagg 4320
ctatcaaatg tctgaaagtt ctgcaggcgg gaggggctat cgtggatcag cctacgecctg 4380
aggtcgttecg tgtgtccgag atccccttcet cageccccatt tttceccaaaa gttccagtca 4440
acccagattg tagggtcgtg gtggattcgg acacttttgt ggctgeggtt cgttgtggtt 4500
attcgacatc acaactggtc ctgggccagg gcaactttgce caagttaaat caaacccccce 4560
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ccaggaactc tatctccacc aaagcgactg gtggggcectce ttatactttt getgtggetce 4620
aagtgtctgt gtggaccctt gttcatttcg tceccteggtet ttggctcacg tcacctcaag 4680
tgtgtggtcg aggaaccgct gacccatggt gttcaagtcce attttcatat cctacctatg 4740
gcceeggggt tgtgtgectcee tcetegacttt gtgtgtctge tgacggggtce acccttecat 4800
tgttctcage cgtggcacaa ctctcectggta gggaggtggg gatttttatt ttagtgctceg 4860
tctectttat tgccttggece caccgcatgg ctettaaggce agacatgtta gtagtcetttt 4920
tggctetttg tgcttatgec tggcccatga gctectggtt gatctgcectte tttectatac 4980
tcttgaggtg ggttaccett caccctectca ctatgctttg ggtgcattca ttecttgatgt 5040
tttgtctecece agcagccgge gtectcectcac tggggataac tggcectcecte tgggcaatcg 5100
gccgetttac tcaggttgce ggaatcatta caccttatga tatccaccag tacacctcetg 5160
ggccacgtygyg tgcagccget gtggecacag ccccagaagg cacttacatg gecgecgtec 5220
ggagagctge tttaaccggg cggactttaa tcttcaccec gteccgcagtt ggatccctte 5280
tcgaaggtgce tttcaggact cataaaccct gccttaacac cgtgaatgtce gtaggctcect 5340
ccettggtte cggaggggtt ttcaccattg acggaaaaaa aattgtcgte actgctgecce 5400
atgtgctgaa cggcgacaca gctagagtca ccggtgattc ctacaaccgce atgcacactt 5460
tcaagactaa tggtgactat gcctggtcce atgctgataa ctggcagggce getgceccctg 5520
tggtcaaggt tgcgaaaggg tatcgcggtc gtgecctactg gcaaacatca actggtgtceg 5580
agcctggtgt tattgggaat gggttcegect tctgtttcac caactgcgge gattcecggggt 5640
cacccgttat ctcagaatct ggtgatctta tcggaatcca caccggttca aacaaacttg 5700
gttctggtet tgtgacaacc cctgaagggg agacctgtac catcagagaa accaagcttt 5760
ctgacctttc cagacatttc gcaggcccaa gcgttcecctet tggggacatc aaattgagtce 5820
cggccatcat ccctgatgtg acatccattce cgagtgactt ggcatcgcte ctagettecg 5880
tcectgtaat ggaaggcgge ctcectcgaccg ttcaactttt gtgtgtcecttt ttectectet 5940
ggcgcatgat gggccatgcce tggacgccca ttgttgcegt gggcettettt ttgctgaatg 6000
aaattcttcce agcagttttg gttcgagceccg tgttttettt tgcactcttt gtgettgeat 6060
gggccaccece ctggtcectgca caagtgttga tgattagact tcectcacggca tctcetcaacce 6120
gcaacaaact ttctcttgcg ttctacgcac tcggaggtgt tgttggtttg gctgctgaaa 6180
tcgggacttt tgctggtaaa ttgtctgaat tgtctcaage tcectttcgaca tactgtttcet 6240
tacctagggt ccttgctatg accagctgtg ttcccatcat catcattggt ggactccatg 6300
cceteggtgt gattetgtgg ttattcaaat accggtgect ccacaacatg ctggttggtg 6360
atggaagctt ttcaagcgct ttcecttectac ggtattttge agagggcaat ctcaggagag 6420
gtgtttcaca gtcctgtgge atgagtaacg agtccctgac ggctgctttg gcttgcaagt 6480
tgtcacaggce tgaccttgat tttttgtcca gcttaacgaa cttcaagtgce tttgtatctg 6540
cttcaaacat gaaaaatgct gccggccagt acattgaagce agcttatgcce agggccctgce 6600
gtcaagagtt ggcctcttta gtccagattg acaaaatgaa aggagttttg tccaagctag 6660
aggcctttge tgaaacggcc actccgtcce tcgacgtagg tgacgtgatt gttctacttg 6720
gacaacatcc tcacggatce gttcectcgata ttaatgtggg gactgaaagg aaaactgtat 6780
ccgtgcaaga gacccggagce ctaggceggct ccaagttcag tgtttgtact gttgtgtcaa 6840
acacacccgt ggacgcctta gecggtatte cactccagac accaacccece cttttcegaga 6900
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atggcccgeg tcatcgcage gaggaggacg atcttaaagt cgagaggatyg aagaaacact 6960
gcgtgteect cggettceccac aacattaacg gtaaagttta ctgcaagatt tgggacaagt 7020
ctaccggtga cgccttttac actgatgatt cccggtacac ccaagactat gettttcagg 7080
acaggtcagce tgactataga gacagggact acgagggtgt gcaaaccgece ccccaacagg 7140
gatttgatcc aaagtctgaa acccecctgttg gtaccgttgt gatcggeggt attacgtaca 7200
acaggtattt ggtcaaaggt aaggaggttc tggttcccaa gecctgacaac tgccttgaag 7260
ctgccaagct gtccecttgag caagctectceg ctgggatggg ccaaacttgt gaccttacag 7320
ctgccgaggt ggaaaagcta aagcgcatca ttggtcaact tcaaggattg accactgagc 7380
aggctttaaa ctgttagccg ccagcggctt gacccgetgt ggccgeggeg gectagttgt 7440
aactgaaacg gcggtaaaaa ttgtcaaata ccacagcaga acttttacct taggctcttt 7500
agacctaaaa gtcacttccg aggtggaggt gaagaagtca accgagcagyg gccacgetgt 7560
tgtggcaaac ttgtgttctg gtgtcecgtctt gatgagacct cacccaccgt ceccttgtega 7620
cgttcttetg aaacccggac ttgacataac acccggcatt caaccagggce atggggccgg 7680
gaatatgggc gtggacggtt ccatttggga ttttgaaacc gcacccacaa aggctgaact 7740
cgagttatcc aagcaaataa ttcaagcatg tgaagtcagg cgcggggatg ccccgaacct 7800
ccagctecect tacaagctcet atcctgttag aggggatcect gagcggcata aaggccacct 7860
catcaatacc aggtttggag acttacctta caaaactcct caagacacca agtccgcaat 7920
ccacgceggcet tgttgcecctge accccaacgg ggcecccegtg tctgatggta aatccacact 7980
aggtaccact cttcaacatg gcttcgagct ttatgtcect actgtgccct atagtgtcat 8040
ggagtacctt gattcacgcc cagacacccce ttttatgtge actaaacacg gcacttccaa 8100
ggctgctgca gaggacctcee aaaaatacga cctatccacc caaggatttg tcctgecetgg 8160
ggtcctacge ctagtgcgca ggttcatcectt tggccacatt ggcaaggcac cgccattgtt 8220
cctceccatca acttatcecceg ccaagaactce catggcaggt attaatggtce agaggttccce 8280
aacaaaggat gttcaaagta tacctgaaat tgatgaaatg tgtgcccgcg ccgtcaagga 8340
gaattggcaa actgtgacac cttgcaccct caagaaacag tattgttcta ggcccaaaac 8400
caggaccatc ctgggcacta acaacttcat agccttggct catagatcgg cgctcagtgg 8460
tgttacccag gcattcatga agaaggcttg gaagtcccca atagccttag ggaaaaacaa 8520
attcaaggag ctgcattgca ctgtcgectgg caggtgcectc gaggccgact tggcttectg 8580
tgaccgcagce acccctgeca ttgtgaggtg gttcactacce cacctcecctat atgaacttgce 8640
aggatgtgaa gaatatctac ctagctatgt gcttaactgt tgccatgacc ttgtggcgac 8700
gcaggatggt gctttcacaa aacgcggtgg cctgtegtet ggagacccag tcaccagtgt 8760
gtccaacact gtgtactcac tggtgattta tgcccagcac atggtactat ctgccctgaa 8820
aatgggtcat gaaattggcc tcaagttcct cgaagaacaa ctcaaatttg aggaccttct 8880
tgaaatccag cctatgttag tatactctga tgatcttgtc ttgtacgcag aaaagcccac 8940
cttcecceccaac tatcattggt gggtcgagca tcttgacctg atgttggget ttaaaacgga 9000
cccaaagaaa accgtcataa ctgataaacc cagtttectce gggtgcagaa tcgaagcagg 9060
gcgacagcta gteccccaate gcgaccgcat cctggectget cttgcatatc acatgaaggce 9120
gcagaacgcc tcagagtatt atgecgtcetge tgccgcaatce ctgatggatt catgtgettg 9180
cattgaccac gatcctgaat ggtatgagga cctcatctgt ggcattgcce gatgcegectceg 9240
cctggacggt tatagctttce caggtccgge atttttcatg tccatgtggg agaagctgag 9300
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gagtcataat gaagggaaga aattccgcca ctgcggcatce tgcgacgcca aagccgacta 9360
cgeggcetget tgtgggcettg atttgtgttt gtttcatteg cactttcacce aacactgecce 9420
tgtcactctg agctgcggte accatgccgg ttcgaaggaa tgttcgcagt gtcagtcacce 9480
tgttggggcce ggcagatccce ctecttgatge tgtgctggaa caaattccat acaaacctcece 9540
tcgcactgte atcatgaagg tgggtaataa aacaacggcce cttgatccgg ggaggtacca 9600
gtcecegtega ggtectegttg cagtcaagag gggtattgeg ggtaatgaag ttgatcttge 9660
tgatggagat taccaagtgg tacctcttct gccgacttgce aaagatataa acatggtgaa 9720
ggtggcttge aacgtactac tcagcaagtt catagtaggg ccaccaggtt ccgggaagac 9780
cacctggcta ctaagtcaag ttcaggacga tgatgtcatt tacacaccca ctcatcagac 9840
catgtttgac atagttagtg ctctcaaagt ttgcaggtat tccattccag gagcctcecggg 9900
actcccecttte ccaccgectg ccaggtecgg gecegtgggtt aggctcattg ccagcecgggca 9960
cgtcectgge cgagtatcat acctcgatga ggccggatat tgcaatcatc tggacattcect 10020
tagactgctt tccaaaacac cccttgtgtg tttgggtgac cttcagcaac ttcacccagt 10080
cggctttgat tecctattgtt atgtgttcga tcagatgcct cagaagcagt tgaccaccat 10140
ttacagattt ggccccaaca tcectgcgcage catccagect tgttacaggg agaaacttga 10200
atctaaggct aggaacacca gggtggtttt taccaccecgg cctgtggect ttggecaggt 10260
gctgacacca tatcacaaag atcgcgtecgg ctceccgegatt accatagact catcccaggg 10320
ggccaccttt gacattgtaa cattgcatct accatcgcca aagtccctaa ataagtcccg 10380
ggcacttgtg gccatcacac gggcaagaca cgggttgttc atttatgacc ctcacaacca 10440
gcteegggag tttttcaace taacccctga gecgcactgat tgtaaccttg tgttcagecg 10500
tggagatgag ctggtggtcc tgaatgcaga taatgcagtc acaaccgtgg cgaaggcctt 10560
agagacaggt ccaactcaat ttcgagtgtc agacccgagg tgcaagtctce tcecttageccge 10620
ttgcteggee agtctggaag ggagctgcat gccgctaccg caagtggcge ataacctggg 10680
gttttacttc tccccagaca gtccagtatt tgcacctctg ccaaaagagt tggcegccaca 10740
ttggccagtg gttacccatc agaataatcg ggcgtggcect gatcgacttg tcgctagtat 10800
gcgteccaatt gacgcccgcet acagcaagcec gatggtcggt gcagggtatg tggtcggacce 10860
gtccacctte cttggtacte ctggagtggt gtcatactat ctcacactat acatcagggg 10920
tgagccceccag gecttgccag aaacacttgt ttcaacagga cgtatagcca cagattgtceg 10980
ggagtatctec gacgcggctg aggaagaggc agcaaaagaa cttccccacg cgttcattgg 11040
cgatgtcaaa ggcaccacag ttggggggtg tcatcacatt acatcaaaat acctacctag 11100
gtcecectgect aaagactctg ttgccgtagt tggagtaagt tcegectggca gggcetgctaa 11160
agccgtatge accctcaccg atgtgtacct ccctgaacte cggccatatc tgcaacctga 11220
gacggcatca aaatgctgga aactcaaatt agacttcagg gacgtccgac taatggtctg 11280
gaaaggagcc accgcctact ttcaattgga agggctcaca tggtcggcgce tgcectgacta 11340
tgccaggttt attcagctgc ccaaaaacgc tgttgtatac atcgatccgt gcataggacce 11400
ggcaacagcc aatcgtaaag tcgtacgaac cacagattgg cgggccgacce tggcagtgac 11460
gccgtatgat tacggtgcce ggaacatttt gacaacagec tggttcgagg acctegggece 11520
gcagtggaag attctggggt tgcagccctt taggcgggeg tttggctttg aaaacactga 11580
ggattgggca atccttgcat gctgcatgag tgacggcaag gactacactg actataactg 11640
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gaattgcgtt cgacaacgcce cacacgctat ccatggacgce gctcgtgacc atacgtacca 11700
ctttgcececct ggcactgaat tgcaagtgga gctcggtaaa ccccggctge cacctgagca 11760
agtaccgtga attcggagtg atgcaatggg gtcactgtgg agtaaaatca gccagetgtt 11820
cgtggacgcce ttcactgaat tecttgttag tgtggttgat attgtcatct tecttgeccat 11880
attgtttggg ttcaccgtcg caggatggtt actggtcttt cttcectcagag tggtttgcte 11940
cgegettete cgttegeget ctgccattca ctcecttcecgaa ctatcgaagg tectatgagg 12000
gcttactacce taattgcaga ccggatgttc cacaatttge atttaagcac cctttgggta 12060
tgttttggca catgcgggtt tcecccacctaa ttgatcagat ggtctcectcege cgcatctace 12120
agaccatgga acattcaggt caagcggcct ggaagcacgt ggtcagtgag gctactctta 12180
caaaattgtc agaactcgac atagttctcc acttccaaca cctggeccgca gtggaggcgg 12240
actcttgteg cttectcage tcacgacttg tgatgctgaa aaatcttgcc gttggcaatg 12300
tgagcttgca gtacaacacc acgttgaacc gcgttgagct catcctccce acaccaggta 12360
cgaggcccaa attgaccgat ttcagacaat ggctcatcag tgtgcacgct tceccatttttt 12420
cctectgtage ctcatcagtt actttgttca tagtgctttg gecttcgaatt ccageccgtac 12480
gctatgtttt tggtttccat tggcccatgg caacacgtca ttcgagctga ccattaatta 12540
cactatatgc atgccctgtce ttaccagcca agcggctcaa caaaggctcg aacccecggtceg 12600
taacatgtgg tgcaaaatag gacacaccac gtgcgaggag cgtgaccatg atgagttgtce 12660
aatgtccatc ccgtccgggt acgacaacct caaacttgaa ggttattacg cttggetgge 12720
ttttttgtce ttttectacyg cggcccaatt ccatccggag ttgtttggaa tagggaatgt 12780
gtcgegegte tttgtggata aacgacacca gttcatttgt gceccgagcatg acggagataa 12840
ttcaaccgta tctaccggac acaacatctc cgcatcatat gcggcatatt atcaccacca 12900
aatagacggg ggcaattggt tccatttgga atggctgcgg ccgctetttt cctecttgget 12960
agtgctcaac atatcatggt ttctgaggcg ttcgcecctgca agcecctgttt ctcgacgcat 13020
ctatcagata ttaagaccaa tacgaccgcg gctgccggtt tcatggtcect tcaagacatce 13080
agttgcctce gacctcacag ggtctcagca tcgcaagaga acattccctt cggaaagtcg 13140
tcacaatgtc gtgaagccgt cggtactccce cagtacatta cgatgactge taatgtgacce 13200
gacgaatcat atttgtacaa cgcggacttg ctaatgcttt ccgecgtgect tttecacgee 13260
tcagaaatga gcgagaaagg cttcaaagtt atctttggaa acgtctccgg cgttgtttca 13320
gcttgtgtca atttcacaga ttatgtggcc catgtaaccc aacataccca acagcatcat 13380
ctggtaattg atcacattcg gttactgcat ttcctgacac catctgcaat gaggtggget 13440
acaaccattg cttgtttgtt cgccattctce ttagcgatat gagatgttct cacaaattgg 13500
ggcgtttett gactccgcac tcttgettet ggtggetttt tttgectgtgt accggettgt 13560
cctggtectt tgccgatgge aacggcaaca gctcgacacg ccaatacata tataacttga 13620
cgatatgcga gctgaatggg accgtcetggt tgtccagtca ttttgattgg gcagtcgaga 13680
cctttgtget ttacccggtyg gecactcata tcectctcact gggttttcete acaacaagece 13740
atttttttga tgcgctcggt ctecggegetg tgtccactac gggatttcett ggecgggeggt 13800
atgtacttag cagcgtgtac ggcgcctgceg ccttcecgcage gecttgtatgt tttgtcatce 13860
gtgctgctaa aaattgcatg gcttgcegtt atgcccgcac ccggttcacce aacttcatcg 13920
tggacgaccg ggggaagatc catcgatgga agtccccaat agtggtagag aaattaggca 13980

aagctgacat cggcggcgac cttgtcacca tcaaacatgt tgtcctcgaa ggagtcaaag 14040
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ctcaaccttt gacgaggaca tcggcggagce aatgggaagce ctagatgatt tttgcaatga 14100
tcectaccgee gcacagaagce ttgtgetgge atttagtatce acatacacac ctataatgat 14160
atacgcecctce aaggtgtcac geggcecggct cctaggactg ttacacatcce tgatatttet 14220
gaactgttect ttcacgttcg gatacatgac atacgtgcac tttcaatcca ctaaccgtgt 14280
cgegcettact atgggggegg tegttgeccect tttgtgggge atttacaget ttatagaatce 14340
atggaagttt gtcacttcca gatgcaggtt gtgttgccta ggccggcgat acattctgge 14400
ccetgeccac cacgtagaaa gtgctgcagg cctceccattca atcccagegt ctggtaaccg 14460
agcatacgct gtgagaaagc ccggactaac atcagtgaac ggcactctag taccaggact 14520
tcggagecte gtgttgggeg gcaaacgagce tgttaaacga ggagtggtta acctcecgtcaa 14580
gtatggcegg taaaaaccag agccagaaga aaaagaaaaa cacagctcct atggggagtg 14640
gccagccagt caatcaactg tgccaattgce tgggcacaat gataaagtcc cagcgccage 14700
ggcctagggyg aggacaggcce aaaatgaaaa agcctgagaa gccacatttce ccectagetg 14760
ctgaagatga catccggcac catttcaccc agaccgagcg ttcectttge ttgcaatcga 14820
tccagacggce cttcaatcaa ggcgcaggaa ctgcgteget ttcatccage gggaaggtca 14880
gttttcaggt tgagttcatg ctgccggtcg ctcatacggt gcecgectgatt cgcecgtaactt 14940
ccacatccge cagtcagggt gcaagttaat ttgatagtta ggtgaatggce cgcgattgge 15000
gtgtggccecte tgagtcacct attcaattag ggcgatcaca tgggggttag acttaattgg 15060
cgagaaccat gtgaccgaaa ttaaaaaaaa aaaaaaaaaa aaaaaaaaaa 15110
<210> SEQ ID NO 32

<211> LENGTH: 15107

<212> TYPE: DNA

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 32

atgatgtgta gggtattcce cctacataca cgacactact agtgtttgtg taccttggag 60
gegtgggtac agecccgecce caccccttgg ccectgttet ageccaacag gtatecttet 120
ctctegggge gagtgtgeceg cctgetgete ccttgecageg ggaaggacct cccgagtatt 180
cceggagage acctgettta cgggatctee accctttaac catgtetggg acgttcetece 240
ggtgcatgtyg caccccgget getegggtat tttggaacge cggccaagtce tattgeacac 300
ggtgtctcag tgegeggtet cttetcccte cggaacttca ggacattgac ctegecgeaa 360
ttggcttgtt ttacaagect aaagacaage ttcactggaa agtccctate ggcatcccte 420
aggtggagtyg tactccatce gggtgttgtt ggetectecagg cattttcecece ttagegegca 480
tgacctcegyg caatcacaac ttectacaac gacttgtgaa agttgecgat gtgttgtace 540
gtgatggttyg cttaacttct cgacacctte gtgaactcca agtttacgag cgtggetgea 600
getggtacce aatcacgggg ccagtgcccyg ggatgggttt gtacgcaaat tccatgeacyg 660
tatctgacca gcegttecct ggtgecacce atgtgttgac gaactegect ttgcectcaac 720
aagcttgteg gcageegtte tgeccatttyg aggaggetca ttctagegtyg tacaggtgga 780
aaaaatttgt ggtcttcacg gactcctece ccaacggtat gatgtggacg ccggaatcceg 840
atgattcage cgacctagag gegctacege ctgagctaga acgtcaggte gaaatcctca 900
ttcggagttt tectgeccat caccctgtea gectggecga ctgggagete getgagtece 960

ctgagaacgg tttttcctte agcacgtacc attctggtgg ttatcttgte caaaaccccg 1020
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acgtgtttga cagcaagtgc tggctctcct gtttecttgga tcagccgatce gaagtgcgcece 1080
tctatgagga ttatctggcect aacgctttcg gttaccaaac caagtggggce gtgtctggta 1140
agtacctcca gecgcaggcett caagtcaacg gtattcgtge tgtaatcgat cctgatggcece 1200
ccattcacgt tgaagcgctg tettgcccce aatcttggat caggcacctg actctggacg 1260
atgacgtcac cccaggattc gttcgectaa catccctecg cattgtgcecg aacacagagce 1320
ccactactct ccgaatcttt cggtttggag cgcataagtg gtatggcget gcecggcaaac 1380
gggctcgtge caagcegtgce gctaaaagtg agaagggtcec ggctcccact cccaaggttyg 1440
ccecgecage ccccacctge ggaattgtta cctactcetece accaacagac gggtcettgeg 1500
gttggcacgt ccttgccgce ataatgaacc gaatgatgaa cggtgacttc atgtccectce 1560
tggcccagta caacagacca gaggatgatt gggcttctga ttacgatctt geccaggcga 1620
ttcaatgtct geggttgect gctaccatag tteggaatcg tgcctgtcce aacgccaagt 1680
acctcataaa actcaacgga gtccactggg aggtagaggt gaggtcaggg atggcccctce 1740
gctececttee cecgecgagtge gtagtcggeg tttgttccga aggctgtgece gcatcgectt 1800
acccagaaaa cgggctacct aaacgagcgt ttgaggectt ggcgtcectget tacagactac 1860
cttcecgattg tgtcagttcet ggtattgctg actttcecttge taaccccceect caggaattcet 1920
ggactcttga caaaatgttg acctcccegt caccggageg gtetggtttt tcecagtetgt 1980
acaaattgct attagaggtt gtcccgcaga aatgcggagce cacggaaggg gctttcacct 2040
atgctgttga gagaatgctg aaggattgcce cgagctceccga acaggccatg geccttetgg 2100
caaaaattaa agttccatcc tcaaaggcce cgtectgtgte cctggacgag tgtttcecccta 2160
cggatgtttc agccgatttc gaaccagcat ctcaggagag gtcccaaaat tceccagcegetg 2220
ctgttgtecct gecattcaccyg aatgcaaaag agttcgagga agcagctcca ggggaagttce 2280
aggagggtgg ccacaaggcc gtccactetg cactccectge cgggggtect aacaataage 2340
aggcacagct ggttgccggt gagcaactga agctcecggegg ttgtggttceg gtagttggga 2400
atgcacatga aggtgttctg gtcccacctg gtccaattaa tttgacaagce ggggatttac 2460
cctectecagg ctceccatgaaa gaagatatgce tcaatagecg ggaggacgaa ccactggatt 2520
tgtcccaacce agcaacagct gtcacaacga ctcecttatggg agagctaaca cccgactacce 2580
taggttctga tactggtgcc cteccccegtca ccgtccgaaa atttgtcceg acggggecta 2640
tactcecgtca tgttgagcac tgcagcacgg ggtcgggcega tagcagttcg cctttggatce 2700
tgtctggtge gcaaaccceg gaccagectt taaatctgte cctggegget tggccagtga 2760
ggaccaccge gtcectgatcecct ggetgggtcece acggtagacg cgagectgtce tttgtaaage 2820
ctcgagatgt tttctctgat ggcgattcag cccttcagtt cggggagctt tetgaatcca 2880
gctetgteat cgagtttgat cgggcaaaag atgctcaggt ggctgacgcce cctgtcecggte 2940
tgacgacttc ggacgaggcc ctcectceccgcag tcgatccttt cgagttttee gaactcaagce 3000
gcccacgttt cteccgcacaa gcecttaattg accgaggcgg cccacttgece gatgtccatg 3060
caaaaataaa gaaccgggta tatgaacagt gcctccaagce ttgtgagcce ggtagtegeg 3120
caaccccage taccagggag tggctcgaca aaatgtggga gagagtggac atgaaaacct 3180
ggcgctgcac ctcacagttce caagctggtce acattcttge gtccctcaaa ttectcectyg 3240
acatgattca agacacaccg cctcectgtte ccaggaagaa ccgagccagt gataaagctg 3300
gectgaaaca actagtggca cagtgggata ggagattgag ttcaaccccc cccccaaaac 3360
cggttgggcce ggtacttgac cgggtcgatce ctececgectac gggtacccgg caagaagacg 3420



US 9,187,731 B2
111 112

-continued

tcacccecte cgatgggeca ccccatgcecge cggatggteg agtgagtacg ggtgggagtt 3480
ggaaaggcct tatgctttce ggcaccegtce tcacggggtce catcagtcat cgcctcatga 3540
catgggtttt tgaagttgtc tcccatctce cagettttat gectcacactt ttetegecge 3600
ggggctctat ggctccagge gattgggttt ttgcaggtgt tgttttactt gctcectectge 3660
tctgtegtte ttacccaata ttecgggtgce ttcececttatt gggtgtcttt tetggtactg 3720
tgcggegtgt tegtetgggt gtttttggcet cttggatgge ttttgctgta tttttattcet 3780
cgactccatc caacccagtc ggttcttctt gtaaccacga ttcgccggag tgtcatgetg 3840
agcttetgge tecttgagcag cgccaacttt gggaacctgt gegcggectt gtggtceggece 3900
catcgggect cttatgtgte attcttggca agttactegg tgggtcacgt tatctcectggce 3960
atgttctect acgtctatge ctgcttgcag atttggeect ttctettgtt tatgtggtgt 4020
cccaggggceg ttgtcacaag tgttggggaa agtgtataag gacagctcct getgaggtgg 4080
cttttaatgt atttccttte tecgcgcegcca ccegtagtte tecttgtatcce ttatgtgatce 4140
gattccaaac gccaaaagga gttgatccecg tgcacttgge gacaggttgg cgcgggtget 4200
ggcgtggtga gagtcctatce catcaaccac accaaaagcc catagcttac gccaatttgg 4260
atgaaaagaa gatatctgcc caaacggttg ttgctgtcecce atacgatccce aatcaggcta 4320
tcaaatgtct gaaagttctg caggcgggag gggctatcegt ggatcagcct acgcctgagg 4380
tcgttegtgt gtccgagate ceccttcetcag cceccattttt cccaaaagtt ccagtcaacc 4440
cagattgtag ggtcgtggtyg gattcggaca cttttgtggce tgcggttcgt tgtggttatt 4500
cgacatcaca actggtcctg ggccagggca actttgccaa gttaaatcaa acccccccca 4560
ggaactctat ctccaccaaa gcgactggtg gggcctctta tacttttget gtggctcaag 4620
tgtctgtgtg gacccttgtt catttcegtce tcecggtctttg gectcacgtca cctcaagtgt 4680
gtggtcgagg aaccgctgac ccatggtgtt caagtccatt ttcatatcct acctatggece 4740
ccggggttgt gtgctectet cgactttgtg tgtetgetga cggggtcacce cttecattgt 4800
tctcagecgt ggcacaacte tcetggtaggg aggtggggat ttttatttta gtgctcegtcet 4860
cctttattge cttggcccac cgcatggctce ttaaggcaga catgttagta gtcectttttgg 4920
ctectttgtge ttatgcctgg cccatgagct cctggttgat ctgcttcecttt cctatactcet 4980
tgaggtgggt tacccttcac cctctcacta tgctttgggt gecattcatte ttgatgtttt 5040
gtctecccage ageccggegte ctetcactgg ggataactgg cctectetgg gcaatcggece 5100
gctttactca ggttgccgga atcattacac cttatgatat ccaccagtac acctctggge 5160
cacgtggtge agccegetgtg gecacagecce cagaaggcac ttacatggece gcecgtcecgga 5220
gagctgcttt aaccgggcgg actttaatct tcacceccgte cgcagttgga tcecctteteg 5280
aaggtgcttt caggactcat aaaccctgcce ttaacaccgt gaatgtcgta ggctcctcece 5340
ttggtteccgg aggggtttte accattgacg gaaaaaaaat tgtcgtcact gectgcccatg 5400
tgctgaacgg cgacacagct agagtcaccg gtgattccta caaccgcatg cacactttca 5460
agactaatgg tgactatgcc tggtcccatg ctgataactg gcagggcgcet geccctgtgg 5520
tcaaggttgc gaaagggtat cgcggtcgtg cctactggca aacatcaact ggtgtcgagce 5580
ctggtgttat tgggaatggg ttcgccttct gtttcaccaa ctgcggcgat tceggggtcac 5640
ccgttatcte agaatctggt gatcttatcg gaatccacac cggttcaaac aaacttggtt 5700

ctggtcttgt gacaaccccect gaaggggaga cctgtaccat cagagaaacc aagctttcectg 5760
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acctttecag acatttcgca ggcccaagcg ttectecttgg ggacatcaaa ttgagtceccecgg 5820
ccatcatccce tgatgtgaca tccattccga gtgacttgge atcgctceccta gettecegtcece 5880
ctgtaatgga aggcggcctce tcgaccgttce aacttttgtg tgtcttttte ctectcetgge 5940
gcatgatggg ccatgcctgg acgcccattg ttgcecgtggg cttetttttg ctgaatgaaa 6000
ttctteccage agttttggtt cgagecegtgt tttettttge actcetttgtg cttgcatggg 6060
ccacccecectg gtcectgcacaa gtgttgatga ttagacttect cacggcatct ctcaaccgca 6120
acaaactttc tcttgcgtte tacgcactcg gaggtgttgt tggtttgget getgaaatcg 6180
ggacttttge tggtaaattg tctgaattgt ctcaagctcet ttcgacatac tgtttcttac 6240
ctagggtcct tgctatgacc agectgtgttce ccatcatcat cattggtgga ctccatgecce 6300
tcggtgtgat tcectgtggtta ttcaaatacc ggtgcctceca caacatgctg gttggtgatg 6360
gaagctttte aagcgcttte ttectacggt attttgcaga gggcaatctc aggagaggtyg 6420
tttcacagtc ctgtggcatg agtaacgagt ccctgacgge tgctttgget tgcaagttgt 6480
cacaggctga ccttgatttt ttgtccagct taacgaactt caagtgcttt gtatctgett 6540
caaacatgaa aaatgctgcc ggccagtaca ttgaagcagce ttatgccagg gecctgegte 6600
aagagttggce ctctttagtc cagattgaca aaatgaaagg agttttgtcc aagctagagg 6660
cctttgetga aacggccact ccgtcectceg acgtaggtga cgtgattgtt ctacttggac 6720
aacatcctca cggatccgtt ctcgatatta atgtggggac tgaaaggaaa actgtatccg 6780
tgcaagagac ccggagccta ggcggctcca agttcagtgt ttgtactgtt gtgtcaaaca 6840
caccecgtgga cgcecttagec ggtattccac tccagacacce aacccceccctt ttcgagaatg 6900
geeegegtea tegecagcgag gaggacgatce ttaaagtcga gaggatgaag aaacactgeg 6960
tgtcecctegg cttcecacaac attaacggta aagtttactg caagatttgg gacaagtcta 7020
ccggtgacge cttttacact gatgattcce ggtacaccca agactatgct tttcaggaca 7080
ggtcagctga ctatagagac agggactacg agggtgtgca aaccgccccc caacagggat 7140
ttgatccaaa gtctgaaacc cctgttggta ccgttgtgat cggcggtatt acgtacaaca 7200
ggtatttggt caaaggtaag gaggttctgg ttcccaagec tgacaactgc cttgaagetg 7260
ccaagctgtce ccttgagcaa gcectctegetg ggatgggeca aacttgtgac cttacagetg 7320
ccgaggtgga aaagctaaag cgcatcattg gtcaacttca aggattgacc actgagcagg 7380
ctttaaactg ttagccgcca geggcttgac ccgectgtgge cgcggcggece tagttgtaac 7440
tgaaacggcg gtaaaaattg tcaaatacca cagcagaact tttaccttag gctctttaga 7500
cctaaaagtc acttccgagg tggaggtgaa gaagtcaacc gagcagggcce acgctgttgt 7560
ggcaaacttg tgttctggtg tcgtcttgat gagacctcac ccaccgtceccce ttgtcgacgt 7620
tcttctgaaa cccggacttyg acataacacc cggcattcaa ccagggcatg gggccgggaa 7680
tatgggcegtg gacggttcca tttgggattt tgaaaccgca cccacaaagg ctgaactcga 7740
gttatccaag caaataattc aagcatgtga agtcaggcgc ggggatgccc cgaacctceca 7800
gctececttac aagctctate ctgttagagg ggatcctgag cggcataaag gccacctceat 7860
caataccagg tttggagact taccttacaa aactcctcaa gacaccaagt ccgcaatcca 7920
cgeggettgt tgcctgcacce ccaacggggce cccegtgtet gatggtaaat ccacactagg 7980
taccactctt caacatggct tcgagcttta tgtccctact gtgccctata gtgtcatgga 8040
gtaccttgat tcacgcccag acaccccttt tatgtgcact aaacacggca cttccaaggce 8100
tgctgcagag gacctccaaa aatacgacct atccacccaa ggatttgtee tgectggggt 8160
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cctacgecta gtgcgcaggt tcatctttgg ccacattggce aaggcaccgce cattgttect 8220
cccatcaact tatcccgecca agaactccat ggcaggtatt aatggtcaga ggttcccaac 8280
aaaggatgtt caaagtatac ctgaaattga tgaaatgtgt gcccgcgceg tcaaggagaa 8340
ttggcaaact gtgacacctt gcaccctcaa gaaacagtat tgttctaggc ccaaaaccag 8400
gaccatcctg ggcactaaca acttcatage cttggctcat agatcggecgce tcagtggtgt 8460
tacccaggca ttcatgaaga aggcttggaa gtccccaata geccttaggga aaaacaaatt 8520
caaggagctg cattgcactg tcecgctggcag gtgectcecgag geccgacttgg cttectgtga 8580
ccgcagcacce cctgccattg tgaggtggtt cactacccac ctcectatatg aacttgcagg 8640
atgtgaagaa tatctaccta gctatgtgct taactgttgce catgaccttg tggcgacgca 8700
ggatggtgct ttcacaaaac gcggtggcct gtcgtctgga gacccagtca ccagtgtgte 8760
caacactgtg tactcactgg tgatttatgc ccagcacatg gtactatctg ccctgaaaat 8820
gggtcatgaa attggcctca agttcctcga agaacaactc aaatttgagg accttcttga 8880
aatccagcct atgttagtat actctgatga tcttgtettg tacgcagaaa agcccacctt 8940
cceccaactat cattggtggg tcegagcatct tgacctgatg ttgggcttta aaacggaccce 9000
aaagaaaacc gtcataactg ataaacccag ttteccteggg tgcagaatcg aagcagggcyg 9060
acagctagtc cccaatcgeg accgcatcct ggectgctett gecatatcaca tgaaggcgca 9120
gaacgcctca gagtattatg cgtectgetge cgcaatcctg atggattcat gtgcecttgcat 9180
tgaccacgat cctgaatggt atgaggacct catctgtggce attgcccgat gegectcegect 9240
ggacggttat agctttccag gtccggcatt tttcatgtec atgtgggaga agctgaggag 9300
tcataatgaa gggaagaaat tccgccactg cggcatctge gacgccaaag ccgactacge 9360
ggctgcttgt gggcttgatt tgtgtttgtt tcattcgcac tttcaccaac actgccctgt 9420
cactctgagce tgcggtcacc atgccggttce gaaggaatgt tcgcagtgtce agtcacctgt 9480
tggggcceggce agatccccte ttgatgetgt gctggaacaa attccataca aacctcectceg 9540
cactgtcatc atgaaggtgg gtaataaaac aacggccctt gatccgggga ggtaccagtce 9600
ccgtcgaggt ctcegttgcag tcaagagggg tattgcgggt aatgaagttg atcttgectga 9660
tggagattac caagtggtac ctcttctgce gacttgcaaa gatataaaca tggtgaaggt 9720
ggcttgcaac gtactactca gcaagttcat agtagggcca ccaggttccg ggaagaccac 9780
ctggctacta agtcaagttc aggacgatga tgtcatttac acacccactc atcagaccat 9840
gtttgacata gttagtgctc tcaaagtttg caggtattcc attccaggag cctecgggact 9900
ccetttecca cecgectgeca ggteccgggcee gtgggttagg ctcattgcca gegggcacgt 9960
ccetggecga gtatcatace tcegatgagge cggatattge aatcatctgg acattcettag 10020
actgctttce aaaacacccecce ttgtgtgttt gggtgacctt cagcaacttc acccagtcgg 10080
ctttgattcce tattgttatg tgttcgatca gatgcctcag aagcagttga ccaccattta 10140
cagatttggc cccaacatct gecgcagccat ccagcecttgt tacagggaga aacttgaatce 10200
taaggctagg aacaccaggg tggtttttac cacccggect gtggectttg gecaggtget 10260
gacaccatat cacaaagatc gcgtcggctce cgcgattacc atagactcat cccaggggge 10320
cacctttgac attgtaacat tgcatctacc atcgccaaag tccctaaata agtcccecggge 10380
acttgtggcce atcacacggg caagacacgg gttgttcatt tatgaccctc acaaccaget 10440
ccgggagttt ttcaacctaa cccctgagceg cactgattgt aaccttgtgt tcageecgtgg 10500
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agatgagctg gtggtcctga atgcagataa tgcagtcaca accgtggcga aggccttaga 10560
gacaggtcca actcaatttc gagtgtcaga cccgaggtgce aagtctctct tagecgettg 10620
ctcggecagt ctggaaggga gctgcatgcece gctaccgcaa gtggcgcata acctggggtt 10680
ttacttctce ccagacagtc cagtatttgce acctctgcca aaagagttgg cgccacattg 10740
gccagtggtt acccatcaga ataatcgggce gtggcctgat cgacttgtcg ctagtatgeg 10800
tccaattgac gecccgctaca gcaagcecgat ggtceggtgca gggtatgtgg tcecggaccgte 10860
caccttectt ggtactcectg gagtggtgte atactatcte acactataca tcaggggtga 10920
gccccaggece ttgccagaaa cacttgtttce aacaggacgt atagccacag attgtcggga 10980
gtatctcgac gcggctgagg aagaggcagce aaaagaactt ccccacgegt tcattggcecga 11040
tgtcaaaggc accacagttg gggggtgtca tcacattaca tcaaaatacc tacctaggtce 11100
cctgcectaaa gactectgttg cegtagttgg agtaagttceg cctggcaggg ctgctaaage 11160
cgtatgcacc ctcaccgatg tgtacctccece tgaactccgg ccatatctge aacctgagac 11220
ggcatcaaaa tgctggaaac tcaaattaga cttcagggac gtccgactaa tggtctggaa 11280
aggagccacce gcctacttte aattggaagg gctcacatgg tcggcgctge ctgactatge 11340
caggtttatt cagctgccca aaaacgctgt tgtatacatc gatccgtgca taggaccgge 11400
aacagccaat cgtaaagtcg tacgaaccac agattggcgg gccgacctgg cagtgacgece 11460
gtatgattac ggtgcccgga acattttgac aacagcctgg ttcgaggacce tcgggccgca 11520
gtggaagatt ctggggttgc agccctttag gecgggcegttt ggctttgaaa acactgagga 11580
ttgggcaatc cttgcatgct gcatgagtga cggcaaggac tacactgact ataactggaa 11640
ttgcgttcga caacgcccac acgctatcca tggacgcgct cgtgaccata cgtaccactt 11700
tgccectgge actgaattge aagtggagct cggtaaacce cggctgccac ctgagcaagt 11760
accgtgaatt cggagtgatg caatggggtc actgtggagt aaaatcagcc agctgttcegt 11820
ggacgcctte actgaattce ttgttagtgt ggttgatatt gtcatcttcce ttgccatatt 11880
gtttgggttc accgtcgcag gatggttact ggtctttctt ctcagagtgg tttgctccege 11940
gctteteegt tegegetcectg ccattcacte ttceccgaacta tcgaaggtcecce tatgaggget 12000
tactacctaa ttgcagaccg gatgttccac aatttgcatt taagcaccct ttgggtatgt 12060
tttggcacat gcgggtttecc cacctaattg atcagatggt ctctecgceccecge atctaccaga 12120
ccatggaaca ttcaggtcaa gcggcctgga agcacgtggt cagtgaggct actcttacaa 12180
aattgtcaga actcgacata gttctccact tccaacacct ggccgcagtg gaggcggact 12240
cttgtcegett cctcagctca cgacttgtga tgctgaaaaa tcecttgeccgtt ggcaatgtga 12300
gcttgcagta caacaccacg ttgaaccgeg ttgagctcat ccteccccaca ccaggtacga 12360
ggcccaaatt gaccgatttce agacaatggce tcatcagtgt gcacgcttcce attttttect 12420
ctgtagccte atcagttact ttgttcatag tgctttggct tcgaattcca gecgtacget 12480
atgtttttgg tttccattgg cccatggcaa cacgtcattce gagctgacca ttaattacac 12540
tatatgcatg ccctgtctta ccagccaage ggctcaacaa aggctcgaac ccggtegtaa 12600
catgtggtgc aaaataggac acaccacgtg cgaggagcgt gaccatgatg agttgtcaat 12660
gtccatceeg tecgggtacg acaacctcaa acttgaaggt tattacgett ggetggettt 12720
tttgteecttt tecctacgcgg cccaattcca tceccggagttg tttggaatag ggaatgtgte 12780
gcgegtettt gtggataaac gacaccagtt catttgtgec gagcatgacg gagataattc 12840

aaccgtatct accggacaca acatctccge atcatatgeg gcatattatc accaccaaat 12900
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agacgggggc aattggttcc atttggaatg gctgcggccg ctcettttect cttggectagt 12960
gctcaacata tcatggtttce tgaggcgttc gecctgcaage cctgtttcectce gacgcatcta 13020
tcagatatta agaccaatac gaccgcggct gccggtttca tggtccttca agacatcagt 13080
tgcctecgac ctcacagggt ctcagcatcg caagagaaca ttccecttcegg aaagtegtca 13140
caatgtcgtg aagccgtegg tactccccag tacattacga tgactgctaa tgtgaccgac 13200
gaatcatatt tgtacaacgc ggacttgcta atgctttceg cgtgectttt ccacgcecctca 13260
gaaatgagcg agaaaggctt caaagttatc tttggaaacg tctccggegt tgtttcaget 13320
tgtgtcaatt tcacagatta tgtggcccat gtaacccaac atacccaaca gcatcatctg 13380
gtaattgatc acattcggtt actgcatttc ctgacaccat ctgcaatgag gtgggctaca 13440
accattgctt gtttgttecge cattctectta gcgatatgag atgttctcac aaattgggge 13500
gtttcttgac tccgcactct tgcttectggt ggcttttttt getgtgtacce ggettgtect 13560
ggtcctttge cgatggcaac ggcaacagct cgacacgcca atacatatat aacttgacga 13620
tatgcgagct gaatgggacc gtctggttgt ccagtcattt tgattgggca gtcgagacct 13680
ttgtgcttta cccggtggec actcatatce tctcactggg ttttectcaca acaagcecatt 13740
tttttgatgce gctcecggtete ggcgetgtgt ccactacggg atttettgge gggcggtatg 13800
tacttagcag cgtgtacggc gecctgcegect tcecgcageget tgtatgtttt gtcatcegtg 13860
ctgctaaaaa ttgcatggct tgccgttatg cccgcacccg gttcaccaac ttcategtgg 13920
acgaccgggg gaagatccat cgatggaagt ccccaatagt ggtagagaaa ttaggcaaag 13980
ctgacatcgg cggcgacctt gtcaccatca aacatgttgt cctcgaagga gtcaaagctce 14040
aacctttgac gaggacatcg gcggagcaat gggaagccta gatgattttt gcaatgatcce 14100
taccgccgca cagaagcttg tgctggcatt tagtatcaca tacacaccta taatgatata 14160
cgccctcaag gtgtcacgeg gecggcetect aggactgtta cacatcctga tatttcetgaa 14220
ctgttcttte acgttcggat acatgacata cgtgcacttt caatccacta accgtgtcge 14280
gcttactatg ggggcggtcg ttgccctttt gtggggcatt tacagcttta tagaatcatg 14340
gaagtttgtc acttccagat gcaggttgtg ttgcctaggce cggcgataca ttcectggceccce 14400
tgcccaccac gtagaaagtg ctgcaggcect ccattcaatce ccagecgtctg gtaaccgage 14460
atacgctgtg agaaagcccg gactaacatc agtgaacggce actctagtac caggacttcg 14520
gagcctegtyg ttgggcggca aacgagcetgt taaacgagga gtggttaacc tcgtcaagta 14580
tggccggtaa aaaccagagc cagaagaaaa agaaaaacac agctcctatg gggagtggece 14640
agccagtcaa tcaactgtgce caattgctgg gcacaatgat aaagtcccag cgccagcgge 14700
ctaggggagg acaggccaaa atgaaaaagc ctgagaagcce acatttcccce ctagetgectg 14760
aagatgacat ccggcaccat ttcacccaga ccgagcgtte cctttgettg caatcgatce 14820
agacggcctt caatcaaggc gcaggaactg cgtcgcttte atccagcecggg aaggtcagtt 14880
ttcaggttga gttcatgctg ccggtegecte atacggtgcg cctgattcecge gtaacttcca 14940
catccgecag tcagggtgca agttaatttg atagttaggt gaatggccge gattggegtg 15000
tggcctetga gtcacctatt caattagggce gatcacatgg gggttagact taattggcga 15060
gaaccatgtg accgaaatta aaaaaaaaaa aaaaaaaaaa aaaaaaa 15107

<210> SEQ ID NO 33
<211> LENGTH: 15104

<212> TYPE:

DNA
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<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 33

atgatgtgta gggtattcce cctacataca cgacactact agtgtttgtg taccttggag 60
gegtgggtac agecccgecce caccccttgg ccectgttet ageccaacag gtatecttet 120
ctctegggge gagtgtgeceg cctgetgete ccttgecageg ggaaggacct cccgagtatt 180
cceggagage acctgettta cgggatctee accctttaac catgtetggg acgttcetece 240
ggtgcatgtyg caccccgget getegggtat tttggaacge cggccaagtce tattgeacac 300
ggtgtctcag tgegeggtet cttetcccte cggaacttca ggacattgac ctegecgeaa 360
ttggcttgtt ttacaagect aaagacaage ttcactggaa agtccctate ggcatcccte 420
aggtggagtyg tactccatce gggtgttgtt ggetectecagg cattttcecece ttagegegca 480
tgacctcegyg caatcacaac ttectacaac gacttgtgaa agttgecgat gtgttgtace 540
gtgatggttyg cttaacttct cgacacctte gtgaactcca agtttacgag cgtggetgea 600
getggtacce aatcacgggg ccagtgcccyg ggatgggttt gtacgcaaat tccatgeacyg 660
tatctgacca gcegttecct ggtgecacce atgtgttgac gaactegect ttgcectcaac 720
aagcttgteg gcageegtte tgeccatttyg aggaggetca ttctagegtyg tacaggtgga 780
aaaaatttgt ggtcttcacg gactcctece ccaacatgat gtggacgecg gaatccgatg 840
attcagccga cctagaggeg ctaccgectyg agetagaacg tcaggtcgaa atcctcatte 900
ggagttttce tgcccatcac cctgtcagee tggccgactg ggageteget gagtecectg 960

agaacggttt ttccttcage acgtaccatt ctggtggtta tecttgtccaa aaccccgacg 1020
tgtttgacag caagtgctgg ctctcctgtt tcttggatca geccgatcgaa gtgcgcectcet 1080
atgaggatta tctggctaac gcectttceggtt accaaaccaa gtggggcgtg tctggtaagt 1140
acctccageg caggcttcaa gtcaacggta ttegtgetgt aatcgatcct gatggcccca 1200
ttcacgttga agcgctgtcet tgcccccaat cttggatcag gcacctgact ctggacgatg 1260
acgtcaccce aggattcgtt cgcctaacat cccteccgcecat tgtgccgaac acagagccca 1320
ctactctcecg aatctttegg tttggagcecge ataagtggta tggcgctgece ggcaaacggg 1380
ctcgtgcecaa gegtgccget aaaagtgaga agggtcceggce tcccactcece aaggttgecce 1440
cgccageccce cacctgcgga attgttacct actcectccacce aacagacggg tcettgeggtt 1500
ggcacgtect tgccgccata atgaaccgaa tgatgaacgg tgacttcatg tccectetgg 1560
cccagtacaa cagaccagag gatgattggg cttcectgatta cgatcttgcce caggcgattce 1620
aatgtctgeg gttgecctget accatagttce ggaatcgtge ctgtcccaac gccaagtacce 1680
tcataaaact caacggagtc cactgggagg tagaggtgag gtcagggatg gcccctegcet 1740
ccettecceg cgagtgcgta gteggegttt gttecgaagg ctgtgeccgca tegecttace 1800
cagaaaacgg gctacctaaa cgagcgtttg aggccttgge gtctgcttac agactacctt 1860
ccgattgtgt cagttctggt attgctgact ttcttgctaa ccccecctcag gaattcetgga 1920
ctcttgacaa aatgttgacc tceccccegtcac cggagcggte tggtttttee agtctgtaca 1980
aattgctatt agaggttgtc ccgcagaaat gcggagccac ggaaggggct ttcacctatg 2040
ctgttgagag aatgctgaag gattgcccga gctccgaaca ggccatggece cttcectggcaa 2100
aaattaaagt tccatcctca aaggccccgt ctgtgteect ggacgagtgt ttcececctacgg 2160
atgtttcagc cgatttcgaa ccagcatctc aggagaggtc ccaaaattcc agcgctgcetg 2220

ttgtcctgca ttcaccgaat gcaaaagagt tcgaggaagce agctccaggg gaagttcagg 2280
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agggtggcca caaggccgtce cactctgecac teectgeegyg gggtectaac aataagcagg 2340
cacagctggt tgccggtgag caactgaagce tcggcggttg tggtteggta gttgggaatg 2400
cacatgaagg tgttctggtc ccacctggtc caattaattt gacaagcggg gatttaccct 2460
cctcaggcte catgaaagaa gatatgctca atagccggga ggacgaacca ctggatttgt 2520
cccaaccage aacagcetgtce acaacgactce ttatgggaga gctaacaccce gactacctag 2580
gttctgatac tggtgcccte ccegtcaccg tccgaaaatt tgtcccgacg gggcctatac 2640
tcegtecatgt tgagcactge agcacggggt cgggcgatag cagttcgcect ttggatctgt 2700
ctggtgcgca aaccccggac cagcectttaa atctgteect ggcecggcecttgg ccagtgagga 2760
ccaccgegte tgatcctgge tgggtccacg gtagacgcga gectgtcecttt gtaaagectce 2820
gagatgtttt ctctgatggc gattcagccce ttcagttcgg ggagctttcect gaatccaget 2880
ctgtcatcga gtttgatcgg gcaaaagatg ctcaggtggce tgacgcccct gteggtetga 2940
cgacttcgga cgaggcccte tecgcagtceg atcctttega gttttecgaa ctcaagcgcece 3000
cacgtttcte cgcacaagcc ttaattgacc gaggcggcecce acttgceccgat gtccatgcaa 3060
aaataaagaa ccgggtatat gaacagtgcc tccaagettg tgagcccggt agtcgcgcaa 3120
ccccagetac cagggagtgg ctcgacaaaa tgtgggagag agtggacatyg aaaacctgge 3180
gctgcaccte acagttccaa gctggtcaca ttcttgegte cctcaaattce ctecectgaca 3240
tgattcaaga cacaccgcct cctgtteccca ggaagaaccg agccagtgat aaagctggcece 3300
tgaaacaact agtggcacag tgggatagga gattgagttc aacccccccece ccaaaaccgg 3360
ttgggceggt acttgaccgg gtcgatccte cgectacggg tacccggcaa gaagacgtca 3420
cceectecga tgggccaccee catgcecgecgg atggtcgagt gagtacgggt gggagttgga 3480
aaggccttat getttccgge acccgtectca cggggtcecat cagtcatcge ctcatgacat 3540
gggtttttga agttgtctce catctcccag cttttatget cacacttttce tcgecgeggyg 3600
gctectatgge tccaggcgat tgggtttttg caggtgttgt tttacttget ctectgetcet 3660
gtcgttctta cccaatatte gggtgectte ccttattggg tgtcecttttet ggtactgtge 3720
ggcgtgtteg tetgggtgtt tttggctett ggatggcttt tgctgtattt ttattctega 3780
ctccatccaa cccagtcggt tettcettgta accacgattc geccggagtgt catgctgagce 3840
ttetggetet tgagcagege caactttggg aacctgtgeg cggccttgtg gteggcccat 3900
cgggcectett atgtgtcatt cttggcaagt tactcggtgg gtcacgttat ctcectggcatg 3960
ttctectacg tectatgecctyg cttgcagatt tggecccttte tettgtttat gtggtgtece 4020
aggggcgttg tcacaagtgt tggggaaagt gtataaggac agctcctgcet gaggtggcett 4080
ttaatgtatt tcctttcteg cgcgccacce gtagttetet tgtatcctta tgtgatcgat 4140
tccaaacgce aaaaggagtt gatcccegtge acttggcgac aggttggcge gggtgctggce 4200
gtggtgagag tcctatccat caaccacacc aaaagcccat agcttacgcec aatttggatg 4260
aaaagaagat atctgcccaa acggttgttg ctgtcccata cgatcccaat caggctatca 4320
aatgtctgaa agttctgcag gcgggagggg ctatcgtgga tcagecctacg cctgaggtceg 4380
ttegtgtgte cgagatcccecce ttectcagcece catttttece aaaagttcca gtcaacccag 4440
attgtagggt cgtggtggat tcggacactt ttgtggetge ggttecgttgt ggttattcga 4500
catcacaact ggtcctgggce cagggcaact ttgccaagtt aaatcaaacc ccccccagga 4560
actctatctce caccaaagcg actggtgggg cctcecttatac ttttgectgtg getcaagtgt 4620
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ctgtgtggac ccttgttcat ttecgtectceg gtetttgget cacgtcacct caagtgtgtg 4680
gtcgaggaac cgctgaccca tggtgttcaa gtccattttce atatcctacc tatggcccecyg 4740
gggttgtgtyg ctectectcecga ctttgtgtgt ctgctgacgg ggtcaccctt ccattgttcet 4800
cagccgtgge acaactctet ggtagggagg tggggatttt tattttagtg ctegtcectect 4860
ttattgcctt ggcccaccge atggctcectta aggcagacat gttagtagte tttttggcetce 4920
tttgtgctta tgcctggccce atgagctcecct ggttgatcetg cttcetttect atactcettga 4980
ggtgggttac ccttcaccct ctcactatge tttgggtgca ttcattcttg atgttttgte 5040
tcecagecage cggcegtcecte tcactgggga taactggect cctcectgggca atcggcecgcet 5100
ttactcaggt tgccggaatc attacacctt atgatatcca ccagtacacc tctgggccac 5160
gtggtgcage cgetgtggee acagecccag aaggcactta catggecgec gtecggagag 5220
ctgctttaac cgggcggact ttaatcttca cccegtecge agttggatce cttectcegaag 5280
gtgctttcag gactcataaa ccctgcectta acaccgtgaa tgtcgtaggce tcecteccettg 5340
gttcecggagg ggttttcace attgacggaa aaaaaattgt cgtcactgct gcccatgtge 5400
tgaacggcga cacagctaga gtcaccggtg attcctacaa ccgcatgcac actttcaaga 5460
ctaatggtga ctatgcctgg tcecccatgcectg ataactggca gggcgctgece cctgtggtca 5520
aggttgcgaa agggtatcgce ggtcgtgcect actggcaaac atcaactggt gtcgagectg 5580
gtgttattgg gaatgggttc gccttctgtt tcaccaactg cggcgattcg gggtcacccy 5640
ttatctcaga atctggtgat cttatcggaa tccacaccgg ttcaaacaaa cttggttctg 5700
gtcttgtgac aacccctgaa ggggagacct gtaccatcag agaaaccaag ctttctgacce 5760
tttccagaca tttcgcaggce ccaagcegtte ctettgggga catcaaattg agtccggeca 5820
tcatcecctga tgtgacatcc attccgagtg acttggcatc gectcectaget tecgtcecctg 5880
taatggaagg cggcctcteg accgttcaac ttttgtgtgt ctttttecte ctetggegcea 5940
tgatgggcca tgcctggacg cccattgttg ccgtgggett ctttttgctg aatgaaattce 6000
ttccagcagt tttggttcga gecgtgtttt cttttgcact ctttgtgctt gcatgggeca 6060
cceectggte tgcacaagtyg ttgatgatta gacttctcac ggcatctcte aaccgcaaca 6120
aactttectet tgcgttctac gcactcecggag gtgttgttgg tttggctget gaaatcggga 6180
cttttgctgg taaattgtct gaattgtctce aagctctttce gacatactgt ttcttaccta 6240
gggtccttge tatgaccagce tgtgttccca tcatcatcat tggtggactce catgcccteg 6300
gtgtgattct gtggttattc aaataccggt gcctccacaa catgctggtt ggtgatggaa 6360
gcttttcaag cgctttectte ctacggtatt ttgcagaggg caatctcagg agaggtgttt 6420
cacagtcctg tggcatgagt aacgagtccce tgacggcetge tttggcttge aagttgtcac 6480
aggctgacct tgattttttg tccagcttaa cgaacttcaa gtgctttgta tetgcttcaa 6540
acatgaaaaa tgctgccggce cagtacattg aagcagctta tgccagggcce ctgcgtcaag 6600
agttggcctce tttagtccag attgacaaaa tgaaaggagt tttgtccaag ctagaggcect 6660
ttgctgaaac ggccactceceg tceccctcegacg taggtgacgt gattgttcta cttggacaac 6720
atcctcacgg atccgttete gatattaatg tggggactga aaggaaaact gtatccgtgce 6780
aagagacccg gagcctagge ggctccaagt tcagtgtttg tactgttgtg tcaaacacac 6840
ccgtggacgce cttagccggt attccactce agacaccaac ccccctttte gagaatggcece 6900
cgcgtcatecg cagcgaggag gacgatctta aagtcgagag gatgaagaaa cactgcgtgt 6960

cceteggett ccacaacatt aacggtaaag tttactgcaa gatttgggac aagtctaccg 7020
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gtgacgccectt ttacactgat gattcceggt acacccaaga ctatgctttt caggacaggt 7080
cagctgacta tagagacagg gactacgagg gtgtgcaaac cgccccccaa cagggatttg 7140
atccaaagtc tgaaacccct gttggtaccg ttgtgatcegg cggtattacg tacaacaggt 7200
atttggtcaa aggtaaggag gttctggttc ccaagcctga caactgcctt gaagctgceca 7260
agctgtecct tgagcaagcet ctecgectggga tgggccaaac ttgtgacctt acagetgecg 7320
aggtggaaaa gctaaagcgc atcattggtc aacttcaagg attgaccact gagcaggctt 7380
taaactgtta gccgccageg gcettgaccceg ctgtggecge ggcggcectag ttgtaactga 7440
aacggcggta aaaattgtca aataccacag cagaactttt accttaggct ctttagacct 7500
aaaagtcact tccgaggtgg aggtgaagaa gtcaaccgag cagggccacg ctgttgtggce 7560
aaacttgtgt tctggtgtceg tcettgatgag acctcaccca ccgtcececttg tegacgttcet 7620
tctgaaacce ggacttgaca taacacccgg cattcaacca gggcatgggg ccgggaatat 7680
gggcgtggac ggttccattt gggattttga aaccgcaccc acaaaggctg aactcgagtt 7740
atccaagcaa ataattcaag catgtgaagt caggcgcggg gatgccccga acctccagcet 7800
ccettacaag ctctatcetg ttagagggga tcectgagegg cataaaggcc acctcatcaa 7860
taccaggttt ggagacttac cttacaaaac tcctcaagac accaagtccg caatccacgce 7920
ggcttgttge ctgcacccca acggggceccce cgtgtctgat ggtaaatcca cactaggtac 7980
cactcttcaa catggcttceg agctttatgt ccctactgtg cecctatagtg tcatggagta 8040
ccttgattca cgcccagaca ccccttttat gtgcactaaa cacggcactt ccaaggctgce 8100
tgcagaggac ctccaaaaat acgacctatc cacccaagga tttgtcctge ctggggtect 8160
acgcctagtg cgcaggttceca tetttggcca cattggcaag gcaccgccat tgttectece 8220
atcaacttat cccgccaaga actccatggce aggtattaat ggtcagaggt tcccaacaaa 8280
ggatgttcaa agtatacctg aaattgatga aatgtgtgcc cgcgccgtca aggagaattg 8340
gcaaactgtg acaccttgca ccctcaagaa acagtattgt tctaggccca aaaccaggac 8400
catcctggge actaacaact tcatagectt ggctcataga tcggcgctca gtggtgttac 8460
ccaggcattc atgaagaagg cttggaagtc cccaatagcce ttagggaaaa acaaattcaa 8520
ggagctgcat tgcactgtcg ctggcaggtg cctcgaggec gacttggett cctgtgaccyg 8580
cagcacccct geccattgtga ggtggttcac tacccaccte ctatatgaac ttgcaggatg 8640
tgaagaatat ctacctagct atgtgcttaa ctgttgccat gaccttgtgg cgacgcagga 8700
tggtgctttc acaaaacgcg gtggcectgte gtctggagac ccagtcacca gtgtgtccaa 8760
cactgtgtac tcactggtga tttatgccca gcacatggta ctatctgcce tgaaaatggg 8820
tcatgaaatt ggcctcaagt tcctcgaaga acaactcaaa tttgaggacc ttcecttgaaat 8880
ccagcctatg ttagtatact ctgatgatct tgtcecttgtac gcagaaaagc ccaccttcecce 8940
caactatcat tggtgggtcg agcatcttga cctgatgttg ggctttaaaa cggacccaaa 9000
gaaaaccgtc ataactgata aacccagttt cctcgggtge agaatcgaag cagggcgaca 9060
gctagtceece aatcgcgace gcatcctgge tgctcecttgca tatcacatga aggcgcagaa 9120
cgcctcagag tattatgegt ctgctgeccge aatcctgatg gattcatgtg cttgcattga 9180
ccacgatcct gaatggtatg aggacctcat ctgtggcatt gecccgatgeg ctcecgectgga 9240
cggttatagce tttccaggtc cggcattttt catgtccatg tgggagaagce tgaggagtca 9300

taatgaaggg aagaaattcc gecactgegg catctgegac gecaaagecg actacgegge 9360
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tgcttgtggg cttgatttgt gtttgtttca ttcgcacttt caccaacact gccctgtcac 9420
tctgagetge ggtcaccatg ccggttcgaa ggaatgttceg cagtgtcagt cacctgttgg 9480
ggccggcaga tccectettg atgetgtget ggaacaaatt ccatacaaac ctectcgceac 9540
tgtcatcatg aaggtgggta ataaaacaac ggcccttgat cecggggaggt accagtcccg 9600
tcgaggtecte gttgcagtca agaggggtat tgcgggtaat gaagttgatc ttgctgatgg 9660
agattaccaa gtggtacctc ttctgccgac ttgcaaagat ataaacatgg tgaaggtggc 9720
ttgcaacgta ctactcagca agttcatagt agggccacca ggttccggga agaccacctg 9780
gctactaagt caagttcagg acgatgatgt catttacaca cccactcatc agaccatgtt 9840
tgacatagtt agtgctctca aagtttgcag gtattccatt ccaggagcct cgggactccce 9900
tttceccaceg cectgeccaggt ccgggcecgtg ggttaggete attgccageg ggcacgtecce 9960
tggccgagta tcataccteg atgaggccgg atattgcaat catctggaca ttcttagact 10020
gctttccaaa acaccceccttg tgtgtttggg tgaccttcag caacttcacc cagtecggett 10080
tgattcctat tgttatgtgt tcgatcagat gcctcagaag cagttgacca ccatttacag 10140
atttggccce aacatctgeg cagccatcca gcecttgttac agggagaaac ttgaatctaa 10200
ggctaggaac accagggtgg tttttaccac ccggectgtg gectttggece aggtgctgac 10260
accatatcac aaagatcgcg tcggctceccge gattaccata gactcatccce agggggccac 10320
ctttgacatt gtaacattgc atctaccatc gccaaagtce ctaaataagt cccgggcact 10380
tgtggccatc acacgggcaa gacacgggtt gttcatttat gaccctcaca accagctccg 10440
ggagtttttc aacctaaccce ctgagcgcac tgattgtaac cttgtgttca gccgtggaga 10500
tgagctggtyg gtcctgaatg cagataatgc agtcacaacc gtggcgaagg ccttagagac 10560
aggtccaact caatttcgag tgtcagaccc gaggtgcaag tctcectcecttag ccgcttgete 10620
ggccagtetyg gaagggagct gcatgccget accgcaagtg gcegcataacc tggggtttta 10680
cttcteccca gacagtccag tatttgcacce tctgccaaaa gagttggcege cacattggece 10740
agtggttacc catcagaata atcgggcgtg gcctgatcga cttgtcgcta gtatgegtcece 10800
aattgacgcce cgctacagca agccgatggt cggtgcaggg tatgtggtcg gaccgtccac 10860
cttcecttggt actcectggag tggtgtcata ctatctcaca ctatacatca ggggtgagece 10920
ccaggcecttg ccagaaacac ttgtttcaac aggacgtata gccacagatt gtcgggagta 10980
tctecgacgeg gctgaggaag aggcagcaaa agaacttcce cacgcgttca ttggcecgatgt 11040
caaaggcacc acagttgggg ggtgtcatca cattacatca aaatacctac ctaggtccct 11100
gcctaaagac tcectgttgceccg tagttggagt aagttcgcect ggcagggctg ctaaagcecegt 11160
atgcaccctce accgatgtgt acctcectga actccggcecca tatctgcaac ctgagacgge 11220
atcaaaatgc tggaaactca aattagactt cagggacgtc cgactaatgg tctggaaagg 11280
agccaccgcece tactttcaat tggaagggct cacatggtcg gecgcetgcectg actatgccag 11340
gtttattcag ctgcccaaaa acgctgttgt atacatcgat ccgtgcatag gaccggcaac 11400
agccaatcgt aaagtcgtac gaaccacaga ttggcgggcce gacctggcag tgacgcecgta 11460
tgattacggt gcccggaaca ttttgacaac agcctggtte gaggacctcg ggccgcagtg 11520
gaagattctg gggttgcage cctttaggceg ggcgtttgge tttgaaaaca ctgaggattg 11580
ggcaatcctt gcatgctgca tgagtgacgg caaggactac actgactata actggaattg 11640
cgttcgacaa cgcccacacg ctatccatgg acgcgctegt gaccatacgt accactttge 11700
ccetggecact gaattgcaag tggagcetcecgg taaaccccegg ctgccacctg agcaagtacce 11760
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gtgaattcgg agtgatgcaa tggggtcact gtggagtaaa atcagccagc tgttcgtgga 11820
cgeccttcecact gaattceccttg ttagtgtggt tgatattgte atctteccttg ccatattgtt 11880
tgggttcacc gtcgcaggat ggttactggt ctttcttete agagtggttt gectcecgeget 11940
tcteegtteg cgctetgeca ttcactette cgaactatcg aaggtcctat gagggcettac 12000
tacctaattg cagaccggat gttccacaat ttgcatttaa gcaccctttg ggtatgtttt 12060
ggcacatgceg ggtttcccac ctaattgatc agatggtcte tcgeccgcatce taccagacca 12120
tggaacattc aggtcaagcg gcctggaagce acgtggtcag tgaggctact cttacaaaat 12180
tgtcagaact cgacatagtt ctccacttcc aacacctgge cgcagtggag gcggactctt 12240
gtcgecttect cagctcacga cttgtgatge tgaaaaatct tgcecgttggce aatgtgaget 12300
tgcagtacaa caccacgttg aaccgcegttg agctcatcct ccccacacca ggtacgagge 12360
ccaaattgac cgatttcaga caatggctca tcagtgtgca cgcttccatt ttttectctg 12420
tagcctcate agttactttg ttcatagtge tttggctteg aattccagec gtacgctatg 12480
tttttggttt ccattggccc atggcaacac gtcattcgag ctgaccatta attacactat 12540
atgcatgccce tgtcttacca gccaagceggce tcaacaaagg ctcgaacccg gtcgtaacat 12600
gtggtgcaaa ataggacaca ccacgtgcga ggagcgtgac catgatgagt tgtcaatgtc 12660
catccegtee gggtacgaca acctcaaact tgaaggttat tacgecttgge tggetttttt 12720
gtcecttttee tacgcggcce aattccatcce ggagttgttt ggaataggga atgtgtcgeg 12780
cgtctttgtyg gataaacgac accagttcat ttgtgccgag catgacggag ataattcaac 12840
cgtatctacc ggacacaaca tctccgcatce atatgcggca tattatcacc accaaataga 12900
cgggggcaat tggttccatt tggaatggct gcggccgcecte ttttectett ggctagtget 12960
caacatatca tggtttctga ggcgttcgcec tgcaagcect gtttcectcgac gcatctatca 13020
gatattaaga ccaatacgac cgcggctgcc ggtttcatgg tcecttcaaga catcagttge 13080
ctccgaccte acagggtctce agcatcgcaa gagaacattce ccttcggaaa gtcgtcacaa 13140
tgtcgtgaag ccgtecggtac tccccagtac attacgatga ctgctaatgt gaccgacgaa 13200
tcatatttgt acaacgcgga cttgctaatg ctttccgegt gectttteca cgcctcagaa 13260
atgagcgaga aaggcttcaa agttatcttt ggaaacgtct ccggegttgt ttcagettgt 13320
gtcaatttca cagattatgt ggcccatgta acccaacata cccaacagca tcatctggta 13380
attgatcaca ttcggttact gcatttcctg acaccatctg caatgaggtg ggctacaacc 13440
attgcttgtt tgttcgccat tetcttageg atatgagatg ttctcacaaa ttggggegtt 13500
tcttgactce gecactcttge ttectggtgge tttttttget gtgtaccgge ttgtectggt 13560
cctttgecga tggcaacggce aacagctcga cacgccaata catatataac ttgacgatat 13620
gcgagctgaa tgggaccgte tggttgtcca gtcattttga ttgggcagtc gagacctttg 13680
tgctttacce ggtggccact catatcctcet cactgggttt tctcacaaca agccattttt 13740
ttgatgcgcet cggtctcecgge getgtgtcecca ctacgggatt tecttggceggg cggtatgtac 13800
ttagcagcgt gtacggcgcecc tgcgectteg cagegcecttgt atgttttgte atccgtgetg 13860
ctaaaaattg catggcttgc cgttatgccce gcacccggtt caccaacttce atcgtggacg 13920
accgggggaa gatccatcga tggaagtccce caatagtggt agagaaatta ggcaaagctg 13980
acatcggcgg cgaccttgte accatcaaac atgttgtect cgaaggagtc aaagctcaac 14040
ctttgacgag gacatcggcg gagcaatggg aagcctagat gatttttgca atgatcctac 14100
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cgccgcacag aagcttgtge tggcatttag tatcacatac acacctataa tgatatacge 14160
cctcaaggtg tcacgcggec ggctectagg actgttacac atcctgatat ttctgaactg 14220
ttectttecacg ttcggataca tgacatacgt gcactttcaa tccactaacc gtgtcecgeget 14280
tactatgggg gcggtcgttyg ceccttttgtg gggcatttac agctttatag aatcatggaa 14340
gtttgtcact tccagatgca ggttgtgttg cctaggccgg cgatacattc tggceccctge 14400
ccaccacgta gaaagtgctg caggcctcca ttcaatccca gecgtcectggta accgagcata 14460
cgctgtgaga aagcccggac taacatcagt gaacggcact ctagtaccag gacttcecggag 14520
cctegtgttyg ggcggcaaac gagctgttaa acgaggagtg gttaacctcg tcaagtatgg 14580
ccggtaaaaa ccagagccag aagaaaaaga aaaacacagce tcctatgggg agtggccage 14640
cagtcaatca actgtgccaa ttgctgggca caatgataaa gtcccagcgce cagcggccta 14700
ggggaggaca ggccaaaatg aaaaagcctg agaagccaca tttceccceccta gctgectgaag 14760
atgacatccg gcaccattte acccagaccg agcgttcecect ttgcttgcaa tcgatccaga 14820
cggccttcaa tcaaggcgca ggaactgegt cgctttcate cagcgggaag gtcagtttte 14880
aggttgagtt catgctgccg gtcgctcata cggtgcgect gattcgegta acttcecacat 14940
ccgccagtca gggtgcaagt taatttgata gttaggtgaa tggccgcgat tggcgtgtgg 15000
cctectgagte acctattcaa ttagggcgat cacatggggg ttagacttaa ttggcgagaa 15060
ccatgtgacc gaaattaaaa aaaaaaaaaa aaaaaaaaaa aaaa 15104
<210> SEQ ID NO 34

<211> LENGTH: 15101

<212> TYPE: DNA

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 34

atgatgtgta gggtattcce cctacataca cgacactact agtgtttgtg taccttggag 60
gegtgggtac agecccgecce caccccttgg ccectgttet ageccaacag gtatecttet 120
ctctegggge gagtgtgeceg cctgetgete ccttgecageg ggaaggacct cccgagtatt 180
cceggagage acctgettta cgggatctee accctttaac catgtetggg acgttcetece 240
ggtgcatgtyg caccccgget getegggtat tttggaacge cggccaagtce tattgeacac 300
ggtgtctcag tgegeggtet cttetcccte cggaacttca ggacattgac ctegecgeaa 360
ttggcttgtt ttacaagect aaagacaage ttcactggaa agtccctate ggcatcccte 420
aggtggagtyg tactccatce gggtgttgtt ggetectecagg cattttcecece ttagegegca 480
tgacctcegyg caatcacaac ttectacaac gacttgtgaa agttgecgat gtgttgtace 540
gtgatggttyg cttaacttct cgacacctte gtgaactcca agtttacgag cgtggetgea 600
getggtacce aatcacgggg ccagtgcccyg ggatgggttt gtacgcaaat tccatgeacyg 660
tatctgacca gcegttecct ggtgecacce atgtgttgac gaactegect ttgcectcaac 720
aagcttgteg gcageegtte tgeccatttyg aggaggetca ttctagegtyg tacaggtgga 780
aaaaatttgt ggtcttcacg gactcctece ccatgatgtg gacgceggaa tccgatgatt 840
cagccgacct agaggegeta cegectgage tagaacgtca ggtegaaate ctcattcegga 900
gttttectge ccatcaccet gtcagectgyg ccgactggga getegetgag tcccctgaga 960

acggtttttc cttcagcacg taccattctg gtggttatct tgtccaaaac cccgacgtgt 1020

ttgacagcaa gtgctggctce tectgtttcet tggatcagece gatcgaagtg cgcctcectatg 1080

aggattatct ggctaacgct ttecggttacce aaaccaagtg gggcgtgtct ggtaagtacc 1140
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tccagegcag gettcaagte aacggtattce gtgctgtaat cgatcctgat ggccccatte 1200
acgttgaagc gctgtcttge ccccaatctt ggatcaggca cctgactctg gacgatgacg 1260
tcaccccagg attcegttege ctaacatcce tceecgcattgt gecgaacaca gagcccacta 1320
ctcteccgaat cttteggttt ggagcgcata agtggtatgg cgctgccgge aaacgggctce 1380
gtgccaageyg tgccgctaaa agtgagaagg gtcceggetcee cactcccaag gttgecccege 1440
cagcccceccac ctgcggaatt gttacctact ctceccaccaac agacgggtcet tgecggttggce 1500
acgtccttge cgccataatg aaccgaatga tgaacggtga cttcatgtce cctetggecce 1560
agtacaacag accagaggat gattgggctt ctgattacga tcttgcccag gcgattcaat 1620
gtctgecggtt gectgctace atagttcecgga atcgtgcectg tceccaacgcec aagtacctca 1680
taaaactcaa cggagtccac tgggaggtag aggtgaggtc agggatggcc cctegctecce 1740
ttcceecgega gtgcegtagte ggegtttgtt ccgaaggcetg tgccgcatceg ccttacccag 1800
aaaacgggct acctaaacga gegtttgagg ccttggegte tgcttacaga ctaccttecg 1860
attgtgtcag ttctggtatt gctgacttte ttgctaaccce ccctcaggaa ttcectggactce 1920
ttgacaaaat gttgacctcc ccgtcaccgg agecggtetgg tttttccagt ctgtacaaat 1980
tgctattaga ggttgtceceg cagaaatgcg gagccacgga aggggcttte acctatgetg 2040
ttgagagaat gctgaaggat tgcccgagct ccgaacaggce catggceccctt ctggcaaaaa 2100
ttaaagttcc atcctcaaag gccccegtcetg tgteccctgga cgagtgttte cctacggatg 2160
tttcagccga tttcgaacca gcatctcagg agaggtccca aaattccage getgetgttg 2220
tcetgcatte accgaatgca aaagagttcg aggaagcagce tccaggggaa gttcaggagg 2280
gtggccacaa ggccgtccac tctgecactcee ctgccggggyg tectaacaat aagcaggcac 2340
agctggttge cggtgagcaa ctgaagctcg gcggttgtgg ttcggtagtt gggaatgcac 2400
atgaaggtgt tctggtccca cctggtccaa ttaatttgac aagcggggat ttaccctect 2460
caggctccat gaaagaagat atgctcaata gccgggagga cgaaccactg gatttgtccce 2520
aaccagcaac agctgtcaca acgactctta tgggagagct aacacccgac tacctaggtt 2580
ctgatactgg tgccctcecece gtcaccgtcee gaaaatttgt cccgacgggg cctatactcece 2640
gtcatgttga gcactgcagc acggggtcgg gcgatagcag ttcecgectttg gatctgtetg 2700
gtgcgcaaac cccggaccag cctttaaatc tgtcecctgge ggcttggeca gtgaggacca 2760
ccgegtetga tectggcectgg gteccacggta gacgcgagece tgtctttgta aagecctcecgag 2820
atgttttcte tgatggcgat tcagccctte agttcgggga getttcectgaa tecagcetcetg 2880
tcatcgagtt tgatcgggca aaagatgctc aggtggctga cgcccecctgte ggtctgacga 2940
cttcggacga ggccctctee gcagtcegate ctttcecgagtt ttccgaactce aagcgcccac 3000
gtttctecege acaagcctta attgaccgag gecggcccact tgccgatgtce catgcaaaaa 3060
taaagaaccg ggtatatgaa cagtgcctce aagcecttgtga gecccggtagt cgcgcaaccce 3120
cagctaccag ggagtggctc gacaaaatgt gggagagagt ggacatgaaa acctggcgcet 3180
gcacctcaca gttccaagct ggtcacattc ttgcgtccecet caaattcecctce cctgacatga 3240
ttcaagacac accgcctect gttcccagga agaaccgagce cagtgataaa gectggcectga 3300
aacaactagt ggcacagtgg gataggagat tgagttcaac ccccccecccca aaaccggttg 3360
ggceggtact tgaccgggte gatcctcege ctacgggtac ccggcaagaa gacgtcaccce 3420
cctececgatgg gecacccecat gegceccggatg gtcgagtgag tacgggtggg agttggaaag 3480
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gccttatget ttececggcace cgtcectcacgg ggtccatcag tcatcgectce atgacatggg 3540
tttttgaagt tgtctcccat ctcccagett ttatgctcac acttttcecteg cecgeggggct 3600
ctatggctcce aggcgattgg gtttttgcag gtgttgtttt acttgctcte ctgctcetgte 3660
gttcttacce aatattcggg tgcctteecct tattgggtgt cttttetggt actgtgegge 3720
gtgttcgtet gggtgttttt ggctcecttgga tggcttttge tgtattttta ttctecgacte 3780
catccaaccce agtcggttet tettgtaacce acgattcegec ggagtgtcat getgagette 3840
tggctcttga gcagcgccaa ctttgggaac ctgtgcgegg cecttgtggte ggcccategg 3900
gcctettatg tgtcattcectt ggcaagttac tcggtgggte acgttatctce tggcatgtte 3960
tcectacgtet atgectgett gcagatttgg ccectttetet tgtttatgtg gtgtceccagg 4020
ggcgttgtca caagtgttgg ggaaagtgta taaggacagc tcecctgctgag gtggctttta 4080
atgtatttcce tttctcgege gecacccgta gttetcecttgt atccttatgt gatcgattcece 4140
aaacgccaaa aggagttgat cccgtgcact tggcgacagg ttggcgcggg tgctggegtg 4200
gtgagagtcc tatccatcaa ccacaccaaa agcccatagce ttacgccaat ttggatgaaa 4260
agaagatatc tgcccaaacg gttgttgctg tcccatacga tcccaatcag gctatcaaat 4320
gtctgaaagt tctgcaggcg ggaggggcta tcgtggatca gectacgect gaggtcegtte 4380
gtgtgtcecga gatccecctte tcagccccat ttttecccaaa agttccagtc aacccagatt 4440
gtagggtcegt ggtggattcg gacacttttg tggctgcggt tegttgtggt tattcgacat 4500
cacaactggt cctgggccag ggcaactttg ccaagttaaa tcaaaccccce cccaggaact 4560
ctatctceccac caaagcgact ggtggggcect cttatacttt tgctgtgget caagtgtcetg 4620
tgtggaccct tgttcattte gteccteggte tttggctcac gtcacctcaa gtgtgtggte 4680
gaggaaccgce tgacccatgg tgttcaagtc cattttcata tectacctat ggccccgggyg 4740
ttgtgtgcte ctctecgactt tgtgtgtctg ctgacggggt cacccttcca ttgttcectcag 4800
ccgtggcaca actctctggt agggaggtgg ggatttttat tttagtgcte gtctcecttta 4860
ttgccttgge ccaccgcatg gcetcttaagg cagacatgtt agtagtcttt ttggetcettt 4920
gtgcttatge ctggcccatg agctcecctggt tgatctgctt ctttectata ctettgaggt 4980
gggttaccct tcaccctcte actatgettt gggtgcattce attcttgatg ttttgtcectcece 5040
cagcagccgg cgtcectctceca ctggggataa ctggcctect ctgggcaatce ggccgcttta 5100
ctcaggttgc cggaatcatt acaccttatg atatccacca gtacacctct gggccacgtg 5160
gtgcagcege tgtggccaca gccccagaag gcacttacat ggccgecgtce cggagagetg 5220
ctttaaccgg gcggacttta atcttcacce cgteccgcagt tggatccctt ctcgaaggtg 5280
ctttcaggac tcataaaccc tgccttaaca ccgtgaatgt cgtaggctcece teccttggtt 5340
ccggaggggt tttcaccatt gacggaaaaa aaattgtegt cactgectgece catgtgctga 5400
acggcgacac agctagagtc accggtgatt cctacaaccg catgcacact ttcaagacta 5460
atggtgacta tgcctggtcecce catgctgata actggcaggg cgctgcecccct gtggtcaagg 5520
ttgcgaaagg gtatcgcggt cgtgcectact ggcaaacatc aactggtgtce gagcctggtg 5580
ttattgggaa tgggttcgcc ttectgtttca ccaactgegg cgattcgggg tcacccgtta 5640
tctcagaatc tggtgatctt atcggaatcce acaccggttc aaacaaactt ggttctggtce 5700
ttgtgacaac ccctgaaggg gagacctgta ccatcagaga aaccaagctt tcectgaccttt 5760
ccagacattt cgcaggccca agcgttecte ttggggacat caaattgagt ccggccatca 5820
tcectgatgt gacatccatt ccgagtgact tggcatceget cctagettece gtceccecctgtaa 5880
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tggaaggcgg cctctcgacce gttcaacttt tgtgtgtett tttectecte tggcgcatga 5940
tgggccatge ctggacgccc attgttgccg tgggcttett tttgctgaat gaaattctte 6000
cagcagtttt ggttcgagcc gtgttttctt ttgcactett tgtgcttgca tgggccaccce 6060
cctggtetge acaagtgttg atgattagac ttctcacgge atctctcaac cgcaacaaac 6120
tttctettge gttctacgca ctecggaggtg ttgttggttt ggctgctgaa atcgggactt 6180
ttgctggtaa attgtctgaa ttgtctcaag ctcectttcecgac atactgttte ttacctaggg 6240
tcettgetat gaccagctgt gttcccatca tcatcattgg tggactccat geccteggtg 6300
tgattctgtg gttattcaaa taccggtgce tccacaacat gectggttggt gatggaagcet 6360
tttcaagcge tttcttecta cggtattttg cagagggcaa tctcaggaga ggtgtttcac 6420
agtcctgtgg catgagtaac gagtccctga cggcectgettt ggcttgcaag ttgtcacagg 6480
ctgaccttga ttttttgtcc agcttaacga acttcaagtg ctttgtatct gecttcaaaca 6540
tgaaaaatgc tgccggccag tacattgaag cagcttatge cagggccctg cgtcaagagt 6600
tggcctettt agtccagatt gacaaaatga aaggagtttt gtccaagcta gaggcectttg 6660
ctgaaacggc cactccgtece ctcgacgtag gtgacgtgat tgttctactt ggacaacatc 6720
ctcacggatc cgttctcgat attaatgtgg ggactgaaag gaaaactgta tccgtgcaag 6780
agacccggag cctaggcgge tccaagttca gtgtttgtac tgttgtgtca aacacacccg 6840
tggacgcctt agccggtatt ccactccaga caccaacccce ccttttcecgag aatggcccgce 6900
gtcatcgcag cgaggaggac gatcttaaag tcgagaggat gaagaaacac tgcgtgtcecce 6960
tcggctteca caacattaac ggtaaagttt actgcaagat ttgggacaag tctaccggtg 7020
acgcctttta cactgatgat tcccggtaca cccaagacta tgcttttcag gacaggtcag 7080
ctgactatag agacagggac tacgagggtg tgcaaaccgc cccccaacag ggatttgatce 7140
caaagtctga aacccctgtt ggtaccgttg tgatcggegg tattacgtac aacaggtatt 7200
tggtcaaagg taaggaggtt ctggttccca agcctgacaa ctgccttgaa gctgccaagce 7260
tgtceccttga gcaagctete getgggatgg gccaaacttg tgaccttaca getgceccgagg 7320
tggaaaagct aaagcgcatc attggtcaac ttcaaggatt gaccactgag caggctttaa 7380
actgttagcce geccagcggcet tgacccgcectg tggecgegge ggcctagttg taactgaaac 7440
ggcggtaaaa attgtcaaat accacagcag aacttttacc ttaggctctt tagacctaaa 7500
agtcacttcc gaggtggagg tgaagaagtc aaccgagcag ggccacgctg ttgtggcaaa 7560
cttgtgttct ggtgtcgtet tgatgagacc tcacccaccg tcecccttgteg acgttettet 7620
gaaacccgga cttgacataa cacccggcat tcaaccaggg catggggecg ggaatatggg 7680
cgtggacggt tccatttggg attttgaaac cgcacccaca aaggctgaac tcgagttatce 7740
caagcaaata attcaagcat gtgaagtcag gegeggggat gcecccgaacce tccagetcce 7800
ttacaagctc tatcctgtta gaggggatcce tgagcggcat aaaggccacc tcatcaatac 7860
caggtttgga gacttacctt acaaaactcc tcaagacacc aagtccgcaa tccacgcggce 7920
ttgttgectg caccccaacyg gggcccccgt gtcectgatggt aaatccacac taggtaccac 7980
tcttcaacat ggcttcgage tttatgtcce tactgtgecce tatagtgtca tggagtacct 8040
tgattcacgc ccagacaccc cttttatgtg cactaaacac ggcacttcca aggctgctgce 8100
agaggacctc caaaaatacg acctatccac ccaaggattt gtcctgcecctg gggtectacg 8160
cctagtgege aggttcatcect ttggccacat tggcaaggca ccgccattgt tectcccatce 8220
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aacttatccc gccaagaact ccatggcagg tattaatggt cagaggttcce caacaaagga 8280
tgttcaaagt atacctgaaa ttgatgaaat gtgtgcccgce geccgtcaagg agaattggca 8340
aactgtgaca ccttgcaccc tcaagaaaca gtattgttct aggcccaaaa ccaggaccat 8400
cctgggcact aacaacttca tagccttgge tcatagatcg gecgctcagtg gtgttaccca 8460
ggcattcatg aagaaggctt ggaagtcccce aatagcecctta gggaaaaaca aattcaagga 8520
gctgcattge actgtcgcetg gcaggtgect cgaggccgac ttggcettect gtgaccgcag 8580
caccccetgee attgtgaggt ggttcactac ccacctecta tatgaacttg caggatgtga 8640
agaatatcta cctagctatg tgcttaactg ttgccatgac cttgtggcga cgcaggatgg 8700
tgctttcaca aaacgcggtyg gectgtegte tggagaccca gtcaccagtg tgtccaacac 8760
tgtgtactca ctggtgattt atgcccagca catggtacta tctgccctga aaatgggtca 8820
tgaaattggc ctcaagttcc tcgaagaaca actcaaattt gaggaccttc ttgaaatcca 8880
gcctatgtta gtatactctg atgatcttgt cttgtacgca gaaaagccca ccttceccecaa 8940
ctatcattgg tgggtcgagc atcttgacct gatgttggge tttaaaacgg acccaaagaa 9000
aaccgtcata actgataaac ccagtttcct cgggtgcaga atcgaagcag ggcgacagct 9060
agtccccaat cgcgaccgca tectggectge tcettgcatat cacatgaagg cgcagaacgc 9120
ctcagagtat tatgcgtctg ctgccgcaat cctgatggat tcatgtgctt gcattgacca 9180
cgatcctgaa tggtatgagg acctcatctg tggcattgecce cgatgecgcte gectggacgg 9240
ttatagcettt ccaggtccgg catttttcat gtccatgtgg gagaagctga ggagtcataa 9300
tgaagggaag aaattccgcc actgcggeat ctgcgacgece aaagccgact acgeggetge 9360
ttgtgggctt gatttgtgtt tgtttcattc gcactttcac caacactgcce ctgtcactct 9420
gagctgcggt caccatgccg gttcgaagga atgttcgcag tgtcagtcac ctgttggggce 9480
cggcagatcc cctcecttgatg ctgtgctgga acaaattcca tacaaacctce ctcecgcactgt 9540
catcatgaag gtgggtaata aaacaacggc ccttgatccg gggaggtacc agtcccgtceg 9600
aggtctegtt gcagtcaaga ggggtattgce gggtaatgaa gttgatcttg ctgatggaga 9660
ttaccaagtg gtacctctte tgccgacttg caaagatata aacatggtga aggtggcttg 9720
caacgtacta ctcagcaagt tcatagtagg gccaccaggt tccgggaaga ccacctggcet 9780
actaagtcaa gttcaggacg atgatgtcat ttacacaccc actcatcaga ccatgtttga 9840
catagttagt gctctcaaag tttgcaggta ttccattcecca ggagcctcecgg gactccecttt 9900
cccaccgect gecaggteeg ggccgtgggt taggctcatt geccageggge acgtcecectgg 9960
ccgagtatca tacctcgatg aggccggata ttgcaatcat ctggacattc ttagactget 10020
ttccaaaaca ccccttgtgt gtttgggtga ccttcagcaa cttcacccag tecggetttga 10080
ttecctattgt tatgtgtteg atcagatgcc tcagaagcag ttgaccacca tttacagatt 10140
tggccceccaac atctgcgcag ccatccagece ttgttacagg gagaaacttg aatctaagge 10200
taggaacacc agggtggttt ttaccacccg gcctgtggee tttggccagg tgctgacacce 10260
atatcacaaa gatcgcgtceg gcectccgegat taccatagac tcatcccagg gggccacctt 10320
tgacattgta acattgcatc taccatcgcc aaagtcccta aataagtccce gggcacttgt 10380
ggccatcaca cgggcaagac acgggttgtt catttatgac cctcacaacc agctccggga 10440
gtttttcaac ctaacccctg agcgcactga ttgtaacctt gtgttcagcecc gtggagatga 10500
gctggtggte ctgaatgcag ataatgcagt cacaaccgtg gcgaaggcct tagagacagg 10560

tccaactcaa tttcgagtgt cagacccgag gtgcaagtct ctcttagcecg cttgectegge 10620
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cagtctggaa gggagctgca tgccgctacce gcaagtggcg cataacctgg ggttttactt 10680
ctcceccagac agtccagtat ttgcacctcet gccaaaagag ttggcgccac attggccagt 10740
ggttacccat cagaataatc gggcgtggcec tgatcgactt gtcgctagta tgcgtccaat 10800
tgacgcceccge tacagcaagce cgatggtcgg tgcagggtat gtggtcggac cgtccacctt 10860
ccttggtact cctggagtgg tgtcatacta tctcacacta tacatcaggg gtgagcccca 10920
ggccttgeca gaaacacttg tttcaacagg acgtatagec acagattgtc gggagtatct 10980
cgacgcggct gaggaagagg cagcaaaaga acttccccac gecgttcattg gecgatgtcaa 11040
aggcaccaca gttggggggt gtcatcacat tacatcaaaa tacctaccta ggtccctgece 11100
taaagactct gttgccgtag ttggagtaag ttcgcecctgge agggctgcta aagccecgtatg 11160
caccctcace gatgtgtacc tceccctgaact ccggccatat ctgcaacctg agacggcatce 11220
aaaatgctgg aaactcaaat tagacttcag ggacgtccga ctaatggtct ggaaaggagce 11280
caccgcectac tttcaattgg aagggctcac atggtcggceg ctgcctgact atgccaggtt 11340
tattcagctg cccaaaaacg ctgttgtata catcgatccg tgcataggac cggcaacagce 11400
caatcgtaaa gtcgtacgaa ccacagattg gcgggccgac ctggcagtga cgccgtatga 11460
ttacggtgcce cggaacattt tgacaacagc ctggttcgag gacctcgggce cgcagtggaa 11520
gattctgggg ttgcagccct ttaggcggge gtttggcttt gaaaacactg aggattggge 11580
aatccttgca tgctgcatga gtgacggcaa ggactacact gactataact ggaattgcgt 11640
tcgacaacgce ccacacgcta tceccatggacg cgctcgtgac catacgtacc actttgeccce 11700
tggcactgaa ttgcaagtgg agctcggtaa accccggcectg ccacctgage aagtaccgtg 11760
aattcggagt gatgcaatgg ggtcactgtg gagtaaaatc agccagctgt tcgtggacge 11820
cttcactgaa ttccttgtta gtgtggttga tattgtcatce ttcecttgcca tattgtttgg 11880
gttcaccgte gcaggatggt tactggtectt tcecttectcaga gtggtttgcect ccgegettet 11940
ccgttegege tectgccatte actcttecga actatcgaag gtcectatgag ggcttactac 12000
ctaattgcag accggatgtt ccacaatttg catttaagca ccctttgggt atgttttgge 12060
acatgcgggt ttcccaccta attgatcaga tggtctcteg ccgcatctac cagaccatgg 12120
aacattcagg tcaagcggcc tggaagcacg tggtcagtga ggctactctt acaaaattgt 12180
cagaactcga catagttctc cacttccaac acctggccge agtggaggcg gactcettgte 12240
gcttectecag ctcacgactt gtgatgctga aaaatcttge cgttggcaat gtgagettge 12300
agtacaacac cacgttgaac cgcgttgagc tcatcctcecce cacaccaggt acgaggccca 12360
aattgaccga tttcagacaa tggctcatca gtgtgcacge ttccattttt tectetgtag 12420
cctcatcagt tactttgttc atagtgecttt ggcttcgaat tccageccgta cgctatgttt 12480
ttggtttcca ttggcccatg gcaacacgtce attcgagcetg accattaatt acactatatg 12540
catgcecetgt cttaccagec aagcggctca acaaaggctce gaacccggtce gtaacatgtg 12600
gtgcaaaata ggacacacca cgtgcgagga gcgtgaccat gatgagttgt caatgtccat 12660
ccegteeggg tacgacaacce tcaaacttga aggttattac gettggetgg cttttttgte 12720
cttttectac gecggcccaat tceccatccgga gttgtttgga atagggaatg tgtcgegegt 12780
ctttgtggat aaacgacacc agttcatttg tgccgagcat gacggagata attcaaccgt 12840
atctaccgga cacaacatct ccgcatcata tgcggcatat tatcaccacc aaatagacgg 12900
gggcaattgg ttccatttgg aatggctgeg geccgetcettt tectcecttgge tagtgctcaa 12960
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catatcatgg
attaagacca
cgacctcaca
cgtgaagecyg
tatttgtaca
agcgagaaag
aatttcacag
gatcacattce
gettgtttgt
tgactcegea
ttgccgatgg
agctgaatgg
tttacceggt
atgcgetegyg
gcagcgtgta
aaaattgcat
gggggaagat
tcggeggega
tgacgaggac
cgcacagaag
caaggtgtca
tttcacgtte
tatgggggcyg
tgtcacttece
ccacgtagaa
tgtgagaaag
cgtgttggge
gtaaaaacca
tcaatcaact
gaggacaggce
acatcecggea
ccttcaatca

ttgagttcat

ccagtcaggyg

ctgagtcacc

tgtgaccgaa

tttetgagge

atacgaccge

gggtctcage

tcggtactee

acgcggactt

gcttcaaagt

attatgtgge

ggttactgca

tcgecattet

ctettgette

caacggcaac

gaccgtetgyg

ggccactcat

tcteggeget

cggegectge

ggcttgcegt

ccatcgatgg

ccttgteace

atcggcggag

cttgtgetygyg

¢geggecgge

ggatacatga

gtegttgece

agatgcaggt

agtgctgeag

ccceggactaa

ggcaaacgag

gagccagaag

gtgccaattyg

caaaatgaaa

ccatttcacc

aggcgcagga

getgeeggte

tgcaagttaa

tattcaatta

attaaaaaaa

<210> SEQ ID NO 35
<211> LENGTH: 15098

<212> TYPE:
<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

DNA

<400> SEQUENCE: 35

gttegectge

ggCthngt

atcgcaagag

ccagtacatt

gctaatgett

tatctttgga

ccatgtaacc

tttcctgaca

cttagcgata

tggtggettt

agctcgacac

ttgtccagte

atcctctcac

gtgtccacta

gecttegeag

tatgccegea

aagtccccaa

atcaaacatg

caatgggaag

catttagtat

tcctaggact

catacgtgca

ttttgtgggy

tgtgttgect

gectecatte

catcagtgaa

ctgttaaacyg

aaaaagaaaa

ctgggcacaa

aagcctgaga

cagaccgage

actgcgtege

gctcatacgg

tttgatagtt

gggcgatcac

aaaaaaaaaa

aagccctgtt tctegacgea

ttcatggtce ttcaagacat

aacattcecct tcggaaagte

acgatgactyg ctaatgtgac

tcegegtgee ttttecacge

aacgtcteeyg gegttgttte

caacataccc aacagcatca

ccatctgcaa tgaggtggge

tgagatgttc tcacaaattg

ttttgctgtyg taccggetty

gccaatacat atataacttg

attttgattyg ggcagtcgag

tgggttttct cacaacaagce

cgggatttct tggcgggcgg

cgettgtatg ttttgtcate

cccggtteac caacttcate

tagtggtaga gaaattaggc

ttgtcctega aggagtcaaa

cctagatgat ttttgcaatg

cacatacaca cctataatga

gttacacatc ctgatattte

ctttcaatce actaaccgtyg

catttacagc tttatagaat

aggccggega tacattetgg

aatcccageyg tctggtaace

cggcactceta gtaccaggac

aggagtggtt aacctcgtca

acacagctee tatggggagt

tgataaagtc ccagcgccag

agccacattt cccectaget

gttecetttyg cttgcaateg

tttcatccag cgggaaggte

tgcgectgat tecgegtaact

aggtgaatgyg ccgcgattgg

atgggggtta gacttaattg

aaaaaaaaaa a

tctatcagat

cagttgecte

gtcacaatgt

cgacgaatca

ctcagaaatg

agcttgtgte

tctggtaatt

tacaaccatt

gggegtttet

tcctggtect

acgatatgeg

acctttgtge

catttttttyg

tatgtactta

cgtgetgeta

gtggacgacc

aaagctgaca

gctcaacctt

atcctaccge

tatacgcect

tgaactgtte

tcgegettac

catggaagtt

ccectgecca

gagcatacgce

ttcggagect

agtatggceg

ggccagccag

cggcctaggg

gctgaagatg

atccagacgg

agttttcagyg

tccacateey

cgtgtggect

gcgagaacca

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15101
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atgatgtgta gggtattccc cctacataca cgacactact agtgtttgtg taccttggag 60
gcgtgggtac agccccgece caccccttgg cccctgttet agecccaacag gtatccttet 120
ctctegggge gagtgtgecg cctgctgcte ccttgcageg ggaaggacct cccgagtatt 180
cccggagage acctgcttta cgggatctce accctttaac catgtcectggg acgttctccce 240
ggtgcatgtg caccccggcet gectecgggtat tttggaacgce cggccaagtc tattgcacac 300
ggtgtctcag tgcgeggtct cttctcecte cggaacttca ggacattgac ctcgccgcaa 360
ttggcttgtt ttacaagcct aaagacaagce ttcactggaa agtccctatc ggcatccctce 420
aggtggagtg tactccatcc gggtgttgtt ggctctcagg cattttcccce ttagegegca 480
tgacctcecgg caatcacaac ttcctacaac gacttgtgaa agttgccgat gtgttgtacce 540
gtgatggttg cttaacttct cgacaccttc gtgaactcca agtttacgag cgtggctgca 600
gctggtacce aatcacgggg ccagtgccceg ggatgggttt gtacgcaaat tccatgcacg 660
tatctgacca gcecgttcect ggtgccacce atgtgttgac gaactcgect ttgectcaac 720
aagcttgtceg gcagecegtte tgcccatttg aggaggctca ttctagegtyg tacaggtgga 780
aaaaatttgt ggtcttcacg gactcctcca tgatgtggac gccggaatcc gatgattcag 840
ccgacctaga ggegctacceg cctgagctag aacgtcaggt cgaaatcctc attcggagtt 900
ttccotgecca tcaccctgte agectggeeg actgggaget cgctgagtcce cctgagaacyg 960

gtttttcett cagcacgtac cattctggtg gttatcttgt ccaaaacccce gacgtgtttyg 1020
acagcaagtg ctggctctecce tgtttcettgg atcagccgat cgaagtgcge ctctatgagg 1080
attatctggce taacgctttc ggttaccaaa ccaagtgggg cgtgtctggt aagtacctcce 1140
agcgcaggct tcaagtcaac ggtattcegtg ctgtaatcga tecctgatgge cccattcacg 1200
ttgaagcgct gtcttgccece caatcttgga tcaggcacct gactctggac gatgacgtca 1260
ccecaggatt cgttegecta acatccectcee gcattgtgece gaacacagag cccactactce 1320
tcecgaatett teggtttgga gegcataagt ggtatggege tgccggcaaa cgggctegtg 1380
ccaagegtge cgctaaaagt gagaagggtce cggctcccac tceccaaggtt gcecccgecag 1440
cceccacctg cggaattgtt acctactcte caccaacaga cgggtcttge ggttggcacg 1500
tcettgecge cataatgaac cgaatgatga acggtgactt catgtcccct ctggceccagt 1560
acaacagacc agaggatgat tgggcttctg attacgatct tgcccaggceg attcaatgtce 1620
tgcggttgece tgctaccata gttcggaatce gtgectgtecce caacgccaag tacctcataa 1680
aactcaacgg agtccactgg gaggtagagg tgaggtcagg gatggcccct cgctccectte 1740
ccegegagtg cgtagtcecgge gtttgttcecceg aaggctgtge cgcatcgcect tacccagaaa 1800
acgggctacc taaacgagcg tttgaggcct tggcgtetge ttacagacta ccttcecgatt 1860
gtgtcagttc tggtattgct gactttcttg ctaaccccec tcaggaattc tggactcettg 1920
acaaaatgtt gacctcceceg tcaccggage ggtcetggttt ttccagtctg tacaaattgce 1980
tattagaggt tgtcccgcag aaatgcggag ccacggaagg ggctttcacc tatgetgttg 2040
agagaatgct gaaggattgc ccgagctccg aacaggccat ggcccttctg gcaaaaatta 2100
aagttccatc ctcaaaggcc ccgtcectgtgt ccectggacga gtgtttccecet acggatgttt 2160
cagccgattt cgaaccagca tctcaggaga ggtcccaaaa ttccagcecget getgttgtcece 2220
tgcattcacc gaatgcaaaa gagttcgagg aagcagctcc aggggaagtt caggagggtg 2280

gccacaagge cgtccactcet geactcecctyg cegggggtee taacaataag caggcacagce 2340
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tggttgccgg tgagcaactg aagctceggceg gttgtggttce ggtagttggg aatgcacatg 2400
aaggtgttct ggtcccacct ggtccaatta atttgacaag cggggattta ccctectcag 2460
gcteccatgaa agaagatatg ctcaatagcc gggaggacga accactggat ttgtcccaac 2520
cagcaacagc tgtcacaacg actcttatgg gagagctaac acccgactac ctaggttctg 2580
atactggtgc cctceccegte accgtcecgaa aatttgtecce gacggggcect atactccgtce 2640
atgttgagca ctgcagcacg gggtcgggcg atagcagttc gectttggat ctgtctggtg 2700
cgcaaacccce ggaccagect ttaaatctgt ccectggegge ttggccagtg aggaccaccg 2760
cgtctgatce tggctgggte cacggtagac gcgagcctgt ctttgtaaag cctcgagatg 2820
ttttctetga tggcgattca geccttcagt tcggggaget ttctgaatcce agectctgtca 2880
tcgagtttga tcgggcaaaa gatgctcagg tggctgacge ccctgtcggt ctgacgactt 2940
cggacgaggce cctctceccgeca gtecgatectt tcgagtttte cgaactcaag cgcccacgtt 3000
tctececgecaca agcecttaatt gaccgaggcg gcccacttge cgatgtccat gcaaaaataa 3060
agaaccgggt atatgaacag tgcctceccaag cttgtgagece cggtagtcge gcaaccccag 3120
ctaccaggga gtggctcgac aaaatgtggg agagagtgga catgaaaacc tggcgcetgca 3180
cctcacagtt ccaagctggt cacattcttg cgtceccctcaa attcctceccect gacatgatte 3240
aagacacacc gcctectgtt cccaggaaga accgagccag tgataaaget ggcectgaaac 3300
aactagtggc acagtgggat aggagattga gttcaacccc ccccccaaaa ccggttgggce 3360
cggtacttga ccgggtcgat cctceccgecta cgggtacccg gcaagaagac gtcaccccect 3420
ccgatgggee accccatgeg ccggatggte gagtgagtac gggtgggagt tggaaaggece 3480
ttatgctttc cggcaccegt ctcacggggt ccatcagtca tcgcctcatg acatgggttt 3540
ttgaagttgt ctcccatcte ccagetttta tgctcacact tttctegceg cggggctcta 3600
tggcteccagg cgattgggtt tttgcaggtg ttgttttact tgctctcecctg ctetgtegtt 3660
cttacccaat attcgggtgce cttcccttat tgggtgtett ttctggtact gtgecggegtg 3720
ttegtetggg tgtttttgge tettggatgg cttttgetgt atttttatte tcegactccat 3780
ccaacccagt cggttcttet tgtaaccacg attcgccgga gtgtcatget gagettetgg 3840
ctcttgagca gecgccaactt tgggaacctg tgcgcecggect tgtggtcgge ccatcgggcece 3900
tcttatgtgt cattcttgge aagttactcg gtgggtcacg ttatctctgg catgttctcece 3960
tacgtctatg cctgcttgca gatttggcce tttetecttgt ttatgtggtg teccaggggce 4020
gttgtcacaa gtgttgggga aagtgtataa ggacagctcc tgctgaggtg gcttttaatg 4080
tatttcettt ctcgecgcgece acccgtagtt ctettgtatce cttatgtgat cgattccaaa 4140
cgccaaaagg agttgatccc gtgcacttgg cgacaggttg gegcecgggtge tggcgtggtg 4200
agagtcctat ccatcaacca caccaaaagc ccatagctta cgccaatttg gatgaaaaga 4260
agatatctgc ccaaacggtt gttgctgtce catacgatcc caatcaggct atcaaatgtce 4320
tgaaagttct gcaggcggga ggggctatcg tggatcagcece tacgcctgag gtegttegtg 4380
tgtccgagat ccccttctceca gecccatttt tceccaaaagt tccagtcaac ccagattgta 4440
gggtcgtggt ggattcggac acttttgtgg ctgcggtteg ttgtggttat tcgacatcac 4500
aactggtcct gggccagggce aactttgcca agttaaatca aaccccccece aggaactcta 4560
tctccaccaa agcgactggt ggggectctt atacttttge tgtggctcaa gtgtcetgtgt 4620
ggacccttgt tcatttecgte cteggtettt ggctcacgte acctcaagtg tgtggtcgag 4680
gaaccgctga cccatggtgt tcaagtccat tttcatatcc tacctatggce cccggggttg 4740
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tgtgctecte tcgactttgt gtgtcectgcectg acggggtcac cctteccattg ttetcagecg 4800
tggcacaact ctctggtagg gaggtgggga tttttatttt agtgctcgte tectttattg 4860
ccttggcecca ccgcatggcet cttaaggcag acatgttagt agtctttttg getetttgtg 4920
cttatgecctg geccatgage tectggttga tcetgettett tectatacte ttgaggtggg 4980
ttacccttca cecctectcact atgetttggg tgcattcatt cttgatgttt tgtctceccag 5040
cagccggegt cctcectcactg gggataactg gcectectetg ggcaatcgge cgctttacte 5100
aggttgccgg aatcattaca ccttatgata tccaccagta cacctcectggg ccacgtggtg 5160
cagcegetgt ggccacagcece ccagaaggca cttacatgge cgecgtcecegyg agagetgett 5220
taaccgggcg gactttaatce ttcaccccgt ccgcagttgg atcccttcecte gaaggtgett 5280
tcaggactca taaaccctgce cttaacaccg tgaatgtegt aggctcecctece cttggttecg 5340
gaggggtttt caccattgac ggaaaaaaaa ttgtcgtcac tgctgcccat gtgctgaacy 5400
gcgacacagce tagagtcacc ggtgattcct acaaccgcat gcacactttc aagactaatg 5460
gtgactatgc ctggtcccat gctgataact ggcagggcgce tgcccctgtg gtcaaggttyg 5520
cgaaagggta tcgcggtegt gectactgge aaacatcaac tggtgtcgag cctggtgtta 5580
ttgggaatgg gttcgcctte tgtttcacca actgcggcga ttcggggtca cccgttatcet 5640
cagaatctgg tgatcttatc ggaatccaca ccggttcaaa caaacttggt tetggtettg 5700
tgacaacccce tgaaggggag acctgtacca tcagagaaac caagctttcect gacctttcecca 5760
gacatttcge aggcccaagce gttectettg gggacatcaa attgagtccg gccatcatcce 5820
ctgatgtgac atccattccg agtgacttgg catcgctect agcttceccgte cectgtaatgg 5880
aaggcggcect ctcgaccgtt caacttttgt gtgtcecttttt cctectcectgg cgcatgatgg 5940
gccatgecetyg gacgceccatt gttgececgtgg gettettttt getgaatgaa attcecttecag 6000
cagttttggt tcgagccgtg ttttettttg cactcectttgt gettgcatgg gecacccect 6060
ggtctgcaca agtgttgatg attagacttc tcacggcatc tctcaaccgc aacaaacttt 6120
ctecttgegtt ctacgcactce ggaggtgttg ttggtttgge tgctgaaatc gggacttttg 6180
ctggtaaatt gtctgaattg tctcaagctce tttcgacata ctgtttctta cctagggtcce 6240
ttgctatgac cagctgtgtt cccatcatca tcattggtgg actccatgecce ctecggtgtga 6300
ttectgtggtt attcaaatac cggtgcctce acaacatgct ggttggtgat ggaagcetttt 6360
caagcgcttt cttcectacgg tattttgcag agggcaatct caggagaggt gtttcacagt 6420
cctgtggcat gagtaacgag tccctgacgg ctgcectttgge ttgcaagttg tcacaggcetg 6480
accttgattt tttgtccagce ttaacgaact tcaagtgctt tgtatctgct tcaaacatga 6540
aaaatgctgce cggccagtac attgaagcag cttatgccag ggccctgcgt caagagttgg 6600
cctectttagt ccagattgac aaaatgaaag gagttttgtc caagctagag gectttgetg 6660
aaacggccac tccgtccecte gacgtaggtg acgtgattgt tctacttgga caacatcctce 6720
acggatccgt tctcgatatt aatgtgggga ctgaaaggaa aactgtatcc gtgcaagaga 6780
cceggagect aggcggctec aagttcagtg tttgtactgt tgtgtcaaac acacccegtgg 6840
acgccttage cggtattcca cteccagacac caacccceect tttcecgagaat ggcccgegte 6900
atcgcagcga ggaggacgat cttaaagtcg agaggatgaa gaaacactgc gtgtccecctceg 6960
gctteccacaa cattaacggt aaagtttact gcaagatttg ggacaagtct accggtgacyg 7020
ccttttacac tgatgattcc cggtacaccce aagactatge ttttcaggac aggtcagcetg 7080



153

US 9,187,731 B2

154

-continued
actatagaga cagggactac gagggtgtgc aaaccgcccece ccaacaggga tttgatccaa 7140
agtctgaaac ccctgttggt accgttgtga tcggcggtat tacgtacaac aggtatttgg 7200
tcaaaggtaa ggaggttctg gttcccaage ctgacaactg ccttgaagcet gccaagetgt 7260
ccettgagca agctcectceget gggatgggcece aaacttgtga ccecttacaget gecgaggtgg 7320
aaaagctaaa gcgcatcatt ggtcaacttc aaggattgac cactgagcag gctttaaact 7380
gttagccgece agecggcttga ccegectgtgg ccgcecggcggce ctagttgtaa ctgaaacggce 7440
ggtaaaaatt gtcaaatacc acagcagaac ttttacctta ggctctttag acctaaaagt 7500
cacttcecgag gtggaggtga agaagtcaac cgagcagggce cacgctgttg tggcaaactt 7560
gtgttctggt gtcgtcttga tgagacctca cccaccgtec cttgtcecgacg ttecttctgaa 7620
acccggactt gacataacac ccggcattca accagggcat ggggccggga atatgggegt 7680
ggacggttece atttgggatt ttgaaaccgc acccacaaag gctgaactcg agttatccaa 7740
gcaaataatt caagcatgtg aagtcaggcg cggggatgcc ccgaacctcc agctccctta 7800
caagctctat cctgttagag gggatcctga gcggcataaa ggccacctca tcaataccag 7860
gtttggagac ttaccttaca aaactcctca agacaccaag tccgcaatcc acgecggettg 7920
ttgcctgecac cccaacgggg cccccecgtgte tgatggtaaa tccacactag gtaccactcet 7980
tcaacatggc ttcgagcttt atgtccctac tgtgccctat agtgtcatgg agtaccttga 8040
ttcacgccca gacacccecett ttatgtgcac taaacacggce acttccaagg ctgctgcaga 8100
ggacctccaa aaatacgacce tatccaccca aggatttgte ctgecctgggg tcectacgect 8160
agtgcgcagg ttcatctttg gccacattgg caaggcaccg ccattgttcece tceccatcaac 8220
ttatccegece aagaactcca tggcaggtat taatggtcag aggttcccaa caaaggatgt 8280
tcaaagtata cctgaaattg atgaaatgtg tgcccgcgece gtcaaggaga attggcaaac 8340
tgtgacacct tgcaccctca agaaacagta ttgttctagg cccaaaacca ggaccatcct 8400
gggcactaac aacttcatag ccttggctca tagatcggeg ctcagtggtg ttacccaggce 8460
attcatgaag aaggcttgga agtccccaat agccttaggg aaaaacaaat tcaaggagct 8520
gcattgcact gtcgctggca ggtgcctega ggccgacttyg gettectgtg accgcagcac 8580
ccetgecatt gtgaggtggt tcactaccca cctectatat gaacttgcag gatgtgaaga 8640
atatctacct agctatgtgce ttaactgttg ccatgacctt gtggcgacgce aggatggtgce 8700
tttcacaaaa cgcggtggcece tgtcgtectgg agacccagtc accagtgtgt ccaacactgt 8760
gtactcactg gtgatttatg cccagcacat ggtactatct gccctgaaaa tgggtcatga 8820
aattggcctc aagttccteg aagaacaact caaatttgag gaccttcttg aaatccagcece 8880
tatgttagta tactctgatg atcttgtctt gtacgcagaa aagcccacct tceccccaacta 8940
tcattggtgg gtcgagcatc ttgacctgat gttgggettt aaaacggacc caaagaaaac 9000
cgtcataact gataaaccca gtttcctcgg gtgcagaatc gaagcagggce gacagctagt 9060
cceccaatege gaccgcatcece tggctgetcet tgcatatcac atgaaggcgce agaacgcctce 9120
agagtattat gcgtctgctg ccgcaatcct gatggattca tgtgcttgca ttgaccacga 9180
tcetgaatgg tatgaggacc tcatctgtgg cattgcccga tgcgctcecgece tggacggtta 9240
tagctttcca ggtccggecat ttttcatgte catgtgggag aagctgagga gtcataatga 9300
agggaagaaa ttccgecact geggcatctyg cgacgccaaa gcecgactacyg cggetgettg 9360
tgggcttgat ttgtgtttgt ttcattcgca ctttcaccaa cactgccctg tcactcectgag 9420
ctgcggtcac catgccggtt cgaaggaatg ttcgcagtgt cagtcacctg ttggggccgg 9480
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cagatccecct cttgatgetg tgctggaaca aattccatac aaacctccte gcactgtcat 9540
catgaaggtg ggtaataaaa caacggccct tgatccgggg aggtaccagt cccgtcecgagg 9600
tctegttgca gtcaagaggg gtattgcggg taatgaagtt gatcttgctg atggagatta 9660
ccaagtggta cctcttctge cgacttgcaa agatataaac atggtgaagg tggcttgcaa 9720
cgtactactc agcaagttca tagtagggcc accaggttcc gggaagacca cctggctact 9780
aagtcaagtt caggacgatg atgtcattta cacacccact catcagacca tgtttgacat 9840
agttagtgct ctcaaagttt gcaggtattc cattccagga gecctcgggac tceccctttece 9900
accgectgee aggteccggge cgtgggttag gctcattgece agcecgggcacg tecctggecg 9960
agtatcatac ctcgatgagg ccggatattg caatcatctg gacattctta gactgettte 10020
caaaacaccc cttgtgtgtt tgggtgacct tcagcaactt cacccagtcg getttgatte 10080
ctattgttat gtgttcgatc agatgcctca gaagcagttg accaccattt acagatttgg 10140
cceccaacatce tgcgcagcecca tceccagecttg ttacagggag aaacttgaat ctaaggctag 10200
gaacaccagg gtggttttta ccacccggcec tgtggecttt ggccaggtgce tgacaccata 10260
tcacaaagat cgcgtcggcect ccgcgattac catagactca tcccaggggg ccacctttga 10320
cattgtaaca ttgcatctac catcgccaaa gtccctaaat aagtcccggg cacttgtgge 10380
catcacacgg gcaagacacg ggttgttcat ttatgaccct cacaaccagc tccgggagtt 10440
tttcaaccta acccctgage gcactgattg taaccttgtg ttcageccgtg gagatgaget 10500
ggtggtccetyg aatgcagata atgcagtcac aaccgtggeg aaggccttag agacaggtcce 10560
aactcaattt cgagtgtcag acccgaggtg caagtctcte ttagccgcett getcggccag 10620
tctggaaggg agctgcatge cgctaccgca agtggcgcat aacctggggt tttacttcte 10680
cccagacagt ccagtatttg cacctcectgcec aaaagagttg gcgccacatt ggccagtggt 10740
tacccatcag aataatcggg cgtggcectga tcgacttgte gctagtatge gtccaattga 10800
cgcccgcetac agcaagccga tggtceggtge agggtatgtg gtcecggaccgt ccaccttect 10860
tggtactcct ggagtggtgt catactatct cacactatac atcaggggtg agccccagge 10920
cttgccagaa acacttgttt caacaggacg tatagccaca gattgtcggg agtatctcga 10980
cgcggctgag gaagaggcag caaaagaact tccccacgceg ttcattggceg atgtcaaagg 11040
caccacagtt ggggggtgtc atcacattac atcaaaatac ctacctaggt ccctgectaa 11100
agactctgtt gccgtagttg gagtaagttc gcctggcagg gctgctaaag ccgtatgcac 11160
cctcaccgat gtgtacctcecce ctgaactccg gccatatctg caacctgaga cggcatcaaa 11220
atgctggaaa ctcaaattag acttcaggga cgtccgacta atggtctgga aaggagccac 11280
cgcctacttt caattggaag ggctcacatg gtcggcgcetg cctgactatg ccaggtttat 11340
tcagctgcce aaaaacgctg ttgtatacat cgatccgtge ataggaccgg caacagccaa 11400
tcgtaaagtc gtacgaacca cagattggcg ggccgacctg gcagtgacgce cgtatgatta 11460
cggtgccecgg aacattttga caacagcectg gttcgaggac ctcecgggceccgce agtggaagat 11520
tctggggttyg cagceccttta ggcgggegtt tggctttgaa aacactgagg attgggcaat 11580
ccttgcatge tgcatgagtg acggcaagga ctacactgac tataactgga attgegttcecg 11640
acaacgccca cacgctatcecce atggacgcge tcgtgaccat acgtaccact ttgccectgg 11700
cactgaattg caagtggagc tcggtaaacc ccggctgcca cctgagcaag taccgtgaat 11760

tcggagtgat gcaatggggt cactgtggag taaaatcagce cagctgttcg tggacgectt 11820
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cactgaattc cttgttagtg tggttgatat tgtcatcttce cttgccatat tgtttgggtt 11880
caccgtegca ggatggttac tggtcectttcet tctcagagtg gtttgectcecg cgctteteceg 11940
ttecgegetet gecattcact cttceccgaact atcgaaggte ctatgagggce ttactaccta 12000
attgcagacc ggatgttcca caatttgcat ttaagcaccce tttgggtatg ttttggcaca 12060
tgcgggttte ccacctaatt gatcagatgg tctcectcecgecg catctaccag accatggaac 12120
attcaggtca agcggcctgg aagcacgtgg tcagtgaggce tactcttaca aaattgtcag 12180
aactcgacat agttctccac ttccaacacc tggccgcagt ggaggcggac tcttgteget 12240
tcetcagete acgacttgtyg atgctgaaaa atcttgcegt tggcaatgtg agecttgcagt 12300
acaacaccac gttgaaccgc gttgagctca tcctceccccac accaggtacg aggcccaaat 12360
tgaccgattt cagacaatgg ctcatcagtg tgcacgcttce cattttttece tectgtagect 12420
catcagttac tttgttcata gtgctttggc ttcgaattce agccgtacge tatgtttttg 12480
gtttccattg gcccatggca acacgtcatt cgagctgacc attaattaca ctatatgcat 12540
gccectgtett accagccaag cggctcaaca aaggctcgaa cccggtegta acatgtggtg 12600
caaaatagga cacaccacgt gcgaggagcg tgaccatgat gagttgtcaa tgtccatccce 12660
gtcecgggtac gacaacctca aacttgaagg ttattacget tggectggett ttttgtcecett 12720
ttectacgeg geccaattee atccggagtt gtttggaata gggaatgtgt cgcgegtcectt 12780
tgtggataaa cgacaccagt tcatttgtgc cgagcatgac ggagataatt caaccgtatc 12840
taccggacac aacatctcecg catcatatgce ggcatattat caccaccaaa tagacggggg 12900
caattggttc catttggaat ggctgcggcce gctcecttttee tecttggctag tgctcaacat 12960
atcatggttt ctgaggcgtt cgcctgcaag ccctgtttet cgacgcatct atcagatatt 13020
aagaccaata cgaccgcggce tgccggttte atggtcctte aagacatcag ttgcctccga 13080
cctcacaggg tctcagcatc gcaagagaac attccctteg gaaagtcgtce acaatgtcegt 13140
gaagccgteg gtactcceccca gtacattacg atgactgcta atgtgaccga cgaatcatat 13200
ttgtacaacg cggacttgct aatgctttcc gcecgtgccttt tccacgcectce agaaatgage 13260
gagaaaggct tcaaagttat ctttggaaac gtctccggeg ttgtttcage ttgtgtcaat 13320
ttcacagatt atgtggccca tgtaacccaa catacccaac agcatcatct ggtaattgat 13380
cacattcggt tactgcattt cctgacacca tctgcaatga ggtgggctac aaccattget 13440
tgtttgttcg ccattctett agcgatatga gatgttctca caaattgggg cgtttettga 13500
ctcecgecacte ttgcttcectgg tggetttttt tgctgtgtac cggcttgtece tggtectttg 13560
ccgatggcaa cggcaacagc tcgacacgcc aatacatata taacttgacg atatgcgage 13620
tgaatgggac cgtctggttg tccagtcatt ttgattgggce agtcgagacc tttgtgettt 13680
acccggtgge cactcatatce ctctcactgg gttttctcac aacaagccat ttttttgatg 13740
cgcteggtet cggcegectgtyg tecactacgg gatttcecttgg cgggcggtat gtacttageca 13800
gcgtgtacgg cgcctgegcee ttegcagege ttgtatgttt tgtcatcegt gctgctaaaa 13860
attgcatggce ttgccgttat gecccgcaccce ggttcaccaa cttcatcgtg gacgaccggg 13920
ggaagatcca tcgatggaag tccccaatag tggtagagaa attaggcaaa gctgacatcg 13980
gcggcgacct tgtcaccatce aaacatgttg tcctcgaagg agtcaaagct caacctttga 14040
cgaggacatc ggcggagcaa tgggaagcct agatgatttt tgcaatgatc ctaccgccge 14100
acagaagctt gtgctggcat ttagtatcac atacacacct ataatgatat acgccctcaa 14160

ggtgtcacgc ggccggctcee taggactgtt acacatcctg atatttctga actgttcettt 14220
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cacgttcgga tacatgacat acgtgcactt tcaatccact aaccgtgtcg cgcttactat 14280
gggggcggte gttgceccttt tgtggggcat ttacagcttt atagaatcat ggaagtttgt 14340
cacttccaga tgcaggttgt gttgcctagg ccggcgatac attctggccce ctgcccacca 14400
cgtagaaagt gctgcaggcc tceccattcaat cccagcgtcect ggtaaccgag catacgctgt 14460
gagaaagccc ggactaacat cagtgaacgg cactctagta ccaggacttc ggagcctcegt 14520
gttgggcggce aaacgagctg ttaaacgagg agtggttaac ctcgtcaagt atggccggta 14580
aaaaccagag ccagaagaaa aagaaaaaca cagctcctat ggggagtggc cagccagtca 14640
atcaactgtg ccaattgctg ggcacaatga taaagtccca gcgccagcegg cctaggggag 14700
gacaggccaa aatgaaaaag cctgagaagc cacatttcecc cctagctgct gaagatgaca 14760
tceggecacca tttcacccag accgagegtt ccectttgett gcaatcgatce cagacggcect 14820
tcaatcaagg cgcaggaact gcgtcgettt catccagegg gaaggtcagt tttcaggttg 14880
agttcatgct geccggtceget catacggtgce gcctgatteg cgtaacttcecce acatccgcecca 14940
gtcagggtgc aagttaattt gatagttagg tgaatggccg cgattggegt gtggecctcectg 15000
agtcacctat tcaattaggg cgatcacatg ggggttagac ttaattggcg agaaccatgt 15060
gaccgaaatt aaaaaaaaaa aaaaaaaaaa aaaaaaaa 15098

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>

SEQ ID NO 36

ORGANISM: Porcine reproductive and respiratory syndrome virus

LENGTH: 50

TYPE: PRT
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (2)..(3)

OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (5)..(9)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (11)..(11)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (13)..(13)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (15)..(18)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (20)..(21)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (24)..(26)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (28)..(29)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (31)..(32)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (35)..(35)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (38)..(39)

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid
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<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (41)..(46)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (48)..(48)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 36

Ser Xaa Xaa Tyr Xaa Xaa Xaa Xaa Xaa Val Xaa Phe Xaa Asp Xaa Xaa
1 5 10 15

Xaa Xaa Gly Xaa Xaa Met Trp Xaa Xaa Xaa Ser Xaa Xaa Ser Xaa Xaa
20 25 30

Leu Glu Xaa Leu Pro Xaa Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa Leu Xaa
35 40 45

Arg Ser
50

<210> SEQ ID NO 37

<211> LENGTH: 49

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(3)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (5)..(9)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (15)..(18)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (20)..(20)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (23)..(25)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (27)..(28)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (30)..(31)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (34)..(34)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (37)..(38)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (40)..(45)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES
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<222> LOCATION: (47)..(47)
<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 37

Ser Xaa Xaa Tyr Xaa Xaa Xaa Xaa Xaa Val Xaa Phe Xaa Asp Xaa Xaa
1 5 10 15

Xaa Xaa Gly Xaa Met Trp Xaa Xaa Xaa Ser Xaa Xaa Ser Xaa Xaa Leu
20 25 30

Glu Xaa Leu Pro Xaa Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa Leu Xaa Arg
35 40 45

Ser

<210> SEQ ID NO 38

<211> LENGTH: 48

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(3)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (5)..(9)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (15)..(19)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (22)..(24)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (26)..(27)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (29)..(30)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (33)..(33)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (36)..(37)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (39)..(44)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (46)..(46)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 38

Ser Xaa Xaa Tyr Xaa Xaa Xaa Xaa Xaa Val Xaa Phe Xaa Asp Xaa Xaa
1 5 10 15

Xaa Xaa Xaa Met Trp Xaa Xaa Xaa Ser Xaa Xaa Ser Xaa Xaa Leu Glu
20 25 30

Xaa Leu Pro Xaa Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa Leu Xaa Arg Ser
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<210> SEQ ID NO 39

<211> LENGTH: 47

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(3)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (5)..(9)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (15)..(18)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (21)..(23)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (25)..(26)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (28)..(29)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (32)..(32)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (35)..(36)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (38)..(43)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (45)..(45)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 39

Ser Xaa Xaa Tyr Xaa Xaa Xaa Xaa Xaa Val Xaa Phe Xaa Asp Xaa Xaa
1 5 10 15

Xaa Xaa Met Trp Xaa Xaa Xaa Ser Xaa Xaa Ser Xaa Xaa Leu Glu Xaa
20 25 30

Leu Pro Xaa Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa Leu Xaa Arg Ser
35 40 45

<210> SEQ ID NO 40

<211> LENGTH: 46

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(3)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (5)..(9)
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<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

Ser Xaa Xaa Tyr Xaa Xaa

1

Xaa Met Trp Xaa Xaa Xaa

Pro Xaa Xaa Leu Xaa Xaa

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>

OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (11)..(11)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (13)..(13)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (15)..(17)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (20)..(22)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (24)..(25)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (27)..(28)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (31)..(31)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (34)..(35)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (37)..(42)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (44)..(44)
OTHER INFORMATION: Any

SEQUENCE: 40

5

20

35

SEQ ID NO 41

ORGANISM: Porcine reproductive and respiratory syndrome virus

LENGTH: 45

TYPE: PRT
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (2)..(3)

OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (5)..(9)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (11)..(11)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (13)..(13)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (15)..(16)
OTHER INFORMATION: Any
FEATURE:

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

25

40

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

10

acid

acid

acid

acid

acid

45

30

Xaa Xaa Xaa Xaa Leu Xaa Arg Ser

Xaa Xaa Xaa Val Xaa Phe Xaa Asp Xaa Xaa

15

Ser Xaa Xaa Ser Xaa Xaa Leu Glu Xaa Leu
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170

<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

Ser Xaa Xaa Tyr Xaa Xaa

1

Met Trp Xaa Xaa Xaa Ser

Xaa Xaa Leu Xaa Xaa Xaa

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>

NAME/KEY: MOD_RES
LOCATION: (19)..(21)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (23)..(24)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (26)..(27)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (30)..(30)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (33)..(34)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (36)..(41)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (43)..(43)
OTHER INFORMATION: Any

SEQUENCE: 41

5

20

35

SEQ ID NO 42

ORGANISM: Porcine reproductive and respiratory syndrome virus

LENGTH: 46

TYPE: PRT
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (2)..(2)

OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (8)..(9)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (13)..(13)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (16)..(19)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (25)..(28)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (30)..(35)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (37)..(37)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (39)..(39)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (41)..(45)

amino

amino

amino

amino

amino

amino

amino

25

40

amino

amino

amino

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

acid

10

acid

acid

acid

acid

acid

acid

acid

acid

Xaa Xaa Xaa Leu Xaa Arg Ser

45

30

Xaa Xaa Xaa Val Xaa Phe Xaa Asp Xaa Xaa

15

Xaa Xaa Ser Xaa Xaa Leu Glu Xaa Leu Pro
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<223> OTHER INFORMATION:
<400> SEQUENCE: 42

Ala Xaa Val Tyr Asp Ile
1 5

Xaa Xaa Xaa Ser Trp Ala
20

Xaa Xaa Xaa Leu Xaa Leu

Any amino acid

Gly Xaa Xaa Ala
10

Gly Gly Xaa Xaa
25

Xaa Ala Xaa Xaa

Val Met Xaa Val Ala Xaa
15

Xaa Xaa Phe Xaa Xaa Xaa
30

Xaa Xaa Xaa Ser

35 40 45

<210> SEQ ID NO 43

<211> LENGTH: 45

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (8)..(9)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (16)..(19)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (24)..(27)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (29)..(34)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (36)..(36)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (38)..(38)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (40)..(44)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 43

Ala Xaa Val Tyr Asp Ile
1 5

Gly Xaa Xaa Ala Val Met Xaa Val Ala Xaa
10 15

Xaa Xaa Xaa Ser Trp Gly Gly Xaa Xaa Xaa Xaa Phe Xaa Xaa Xaa Xaa
20 25 30

Ala Xaa Xaa Xaa Xaa Xaa Ser
40 45

Xaa Xaa Leu Xaa Leu Xaa
35

<210> SEQ ID NO 44

<211> LENGTH: 44

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (8)..(9)

<223> OTHER INFORMATION: Any amino acid
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174

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

Ala Xaa Val Tyr Asp Ile

1

Xaa Xaa Xaa Ser Gly Gly Xaa Xaa Xaa Xaa Phe Xaa Xaa Xaa Xaa Xaa

Xaa Leu Xaa Leu Xaa Ala

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>

FEATURE:
NAME/KEY: MOD_RES
LOCATION: (13)..(13)

OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (16)..(19)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (23)..(26)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (28)..(33)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (35)..(35)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (37)..(37)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (39)..(43)
OTHER INFORMATION: Any

SEQUENCE: 44

5

20

35

SEQ ID NO 45

ORGANISM: Porcine reproductive and respiratory syndrome virus

LENGTH: 43

TYPE: PRT
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (2)..(2)

OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (8)..(9)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (13)..(13)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (16)..(19)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (22)..(25)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (27)..(32)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (34)..(34)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (36)..(36)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES

amino

amino

amino

amino

amino

amino

amino

25

40

amino

amino

amino

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

acid

10

acid

acid

acid

acid

acid

acid

acid

acid

30

Xaa Xaa Xaa Xaa Xaa Ser

Gly Xaa Xaa Ala Val Met Xaa Val Ala Xaa

15
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176

-continued

<222>

LOCATION: (38)..(42)

<223> OTHER INFORMATION: Any amino acid

<400>

SEQUENCE: 45

Ala Xaa Val Tyr Asp Ile Gly Xaa Xaa Ala

1

5

10

Xaa Xaa Xaa Gly Gly Xaa Xaa Xaa Xaa Phe

20

25

Leu Xaa Leu Xaa Ala Xaa Xaa Xaa Xaa Xaa

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

Ala Xaa Val Tyr Asp Ile

1

Xaa Xaa Gly Gly Xaa Xaa

35

SEQ ID NO 46

40

Val Met Xaa Val Ala Xaa

15

Xaa Xaa Xaa Xaa Xaa Xaa

30

Ser

ORGANISM: Porcine reproductive and respiratory syndrome virus

LENGTH: 42

TYPE: PRT
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (2)..(2)

OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (8)..(9)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (13)..(13)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (16)..(18)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (21)..(24)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (26)..(31)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (33)..(33)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (35)..(35)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (37)..(41)
OTHER INFORMATION: Any

SEQUENCE: 46

5

20

Xaa Leu Xaa Ala Xaa Xaa Xaa

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>

35

SEQ ID NO 47

amino acid

amino acid

amino acid

amino acid

amino acid

amino acid

amino acid

amino acid

amino acid

10

25

Xaa Xaa Ser
40

30

Gly Xaa Xaa Ala Val Met Xaa Val Ala Xaa

15

Xaa Xaa Phe Xaa Xaa Xaa Xaa Xaa Xaa Leu

ORGANISM: Porcine reproductive and respiratory syndrome virus

LENGTH: 41

TYPE: PRT
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (2)..(2)

OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (8)..(9)

amino acid
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-continued

178

<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

Ala Xaa Val Tyr Asp Ile

1

Xaa Gly Gly Xaa Xaa Xaa

OTHER INFORMATION: Any amino acid
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (13)..(13)

OTHER INFORMATION: Any amino acid
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (16)..(17)

OTHER INFORMATION: Any amino acid
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (20)..(23)

OTHER INFORMATION: Any amino acid
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (25)..(30)

OTHER INFORMATION: Any amino acid
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (32)..(32)

OTHER INFORMATION: Any amino acid
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (34)..(34)

OTHER INFORMATION: Any amino acid
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (36)..(40)

OTHER INFORMATION: Any amino acid

SEQUENCE: 47

5 10

20 25

Leu Xaa Ala Xaa Xaa Xaa Xaa Xaa Ser

35 40

ORGANISM: Porcine reproductive and respiratory syndrome virus

<210> SEQ ID NO 48
<211> LENGTH: 50
<212> TYPE: PRT
<213>
<220> FEATURE:
<221> NAME/KEY: MOD_RES
<222> LOCATION: (17)..(17)
<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:
<221> NAME/KEY: MOD_RES
<222> LOCATION: (32)..(32)
<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:
<221> NAME/KEY: MOD_RES
<222> LOCATION: (35)..(35)
<223> OTHER INFORMATION: Any amino acid
<400> SEQUENCE: 48
Ser Ser
1 10
Xaa Asn
20 25
Leu Glu
35 40

Arg Ser

50
<210> SEQ ID NO 49
<211> LENGTH: 49
<212> TYPE: PRT
<213>

<220>

ORGANISM: Porcine reproductive and respiratory syndrome virus

FEATURE:

45

30

30

Gly Xaa Xaa Ala Val Met Xaa Val Ala Xaa

15

Xaa Phe Xaa Xaa Xaa Xaa Xaa Xaa Leu Xaa

Val Tyr Arg Trp Lys Lys Phe Val Val Phe Thr Asp Ser Ser
5

15

Gly Arg Met Met Trp Thr Pro Glu Ser Asp Asp Ser Ala Xaa

Xaa Leu Pro Pro Glu Leu Glu Arg Gln Val Glu Ile Leu Ile
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<221> NAME/KEY: MOD_RES

<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (31)..(31)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (34)..(34)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 49

Ser Ser Val Tyr Arg Trp Lys Lys Phe Val Val Phe Thr Asp Ser Ser
1 5 10 15

Xaa Asn Gly Met Met Trp Thr Pro Glu Ser Asp Asp Ser Ala Xaa Leu
20 25 30

Glu Xaa Leu Pro Pro Glu Leu Glu Arg Gln Val Glu Ile Leu Ile Arg
35 40 45

Ser

<210> SEQ ID NO 50

<211> LENGTH: 48

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (30)..(30)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (33)..(33)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 50

Ser Ser Val Tyr Arg Trp Lys Lys Phe Val Val Phe Thr Asp Ser Ser
1 5 10 15

Xaa Asn Met Met Trp Thr Pro Glu Ser Asp Asp Ser Ala Xaa Leu Glu
20 25 30

Xaa Leu Pro Pro Glu Leu Glu Arg Gln Val Glu Ile Leu Ile Arg Ser
35 40 45

<210> SEQ ID NO 51

<211> LENGTH: 47

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (29)..(29)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (32)..(32)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 51

Ser Ser Val Tyr Arg Trp Lys Lys Phe Val Val Phe Thr Asp Ser Ser
1 5 10 15

Xaa Met Met Trp Thr Pro Glu Ser Asp Asp Ser Ala Xaa Leu Glu Xaa
20 25 30
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-continued

Leu Pro Pro Glu Leu Glu Arg Gln Val Glu Ile Leu Ile Arg Ser
35 40 45

<210> SEQ ID NO 52

<211> LENGTH: 46

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (28)..(28)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (31)..(31)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 52

Ser Ser Val Tyr Arg Trp Lys Lys Phe Val Val Phe Thr Asp Ser Ser
1 5 10 15

Met Met Trp Thr Pro Glu Ser Asp Asp Ser Ala Xaa Leu Glu Xaa Leu
20 25 30

Pro Pro Glu Leu Glu Arg Gln Val Glu Ile Leu Ile Arg Ser
35 40 45

<210> SEQ ID NO 53

<211> LENGTH: 45

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (27)..(27)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (30)..(30)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 53

Ser Ser Val Tyr Arg Trp Lys Lys Phe Val Val Phe Thr Asp Ser Met
1 5 10 15

Met Trp Thr Pro Glu Ser Asp Asp Ser Ala Xaa Leu Glu Xaa Leu Pro
20 25 30

Pro Glu Leu Glu Arg Gln Val Glu Ile Leu Ile Arg Ser
35 40 45

<210> SEQ ID NO 54

<211> LENGTH: 46

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (8)..(9)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (16)..(17)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (25)..(25)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (31)..(31)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (34)..(34)

<223> OTHER INFORMATION: Any amino acid
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184

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

Ala Thr Val Tyr Asp Ile

1

Xaa Lys Val Ser Trp Ala

FEATURE:

NAME/KEY: MOD_RES

LOCATION: (39)..(39)

OTHER INFORMATION: Any amino acid
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (44)..(44)

OTHER INFORMATION: Any amino acid

SEQUENCE: 54

5

20

25

Gly Xaa Xaa Ala

10

Pro Xaa Glu Leu Lys Leu Xaa Ala Asn Arg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

Ala Thr Val Tyr Asp Ile

1

35

SEQ ID NO 55

ORGANISM: Porcine reproductive and respiratory syndrome virus

LENGTH: 45

TYPE: PRT
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (8)..(9)

OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (16)..(17)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (24)..(24)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (30)..(30)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (33)..(33)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (38)..(38)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (43)..(43)
OTHER INFORMATION: Any

SEQUENCE: 55

5

40

amino

amino

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

acid

10

Val Met Tyr Val Ala Xaa
15

Gly Gly Xaa Glu Val Lys Phe Glu Xaa Val

30

Leu Xaa Thr Ser
45

Gly Xaa Xaa Ala Val Met Tyr Val Ala Xaa

15

Xaa Lys Val Ser Trp Gly Gly Xaa Glu Val Lys Phe Glu Xaa Val Pro

Xaa Glu Leu Lys Leu Xaa

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>

20

35

SEQ ID NO 56

ORGANISM: Porcine reproductive and respiratory syndrome virus

25

40

LENGTH: 44

TYPE: PRT

FEATURE:

NAME/KEY: MOD_RES

LOCATION: (8)..(9)

OTHER INFORMATION: Any amino acid
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (16)..(17)

OTHER INFORMATION: Any amino acid

FEATURE:

30

Ala Asn Arg Leu Xaa Thr Ser

45
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<221> NAME/KEY: MOD_RES

<222> LOCATION: (23)..(23)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (29)..(29)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (32)..(32)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (37)..(37)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (42)..(42)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 56

Ala Thr Val Tyr Asp Ile Gly Xaa Xaa Ala Val Met Tyr Val Ala Xaa
1 5 10 15

Xaa Lys Val Ser Gly Gly Xaa Glu Val Lys Phe Glu Xaa Val Pro Xaa
20 25 30

Glu Leu Lys Leu Xaa Ala Asn Arg Leu Xaa Thr Ser
35 40

<210> SEQ ID NO 57

<211> LENGTH: 43

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (8)..(9)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (16)..(17)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (22)..(22)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (28)..(28)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (31)..(31)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (36)..(36)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (41)..(41)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 57

Ala Thr Val Tyr Asp Ile Gly Xaa Xaa Ala Val Met Tyr Val Ala Xaa
1 5 10 15

Xaa Lys Val Gly Gly Xaa Glu Val Lys Phe Glu Xaa Val Pro Xaa Glu
20 25 30

Leu Lys Leu Xaa Ala Asn Arg Leu Xaa Thr Ser

35 40

<210> SEQ ID NO 58
<211> LENGTH: 42
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-continued

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (8)..(9)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (16)..(17)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (21)..(21)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (27)..(27)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (30)..(30)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (35)..(35)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (40)..(40)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 58

Ala Thr Val Tyr Asp Ile Gly Xaa Xaa Ala Val Met Tyr Val Ala Xaa
1 5 10 15

Xaa Lys Gly Gly Xaa Glu Val Lys Phe Glu Xaa Val Pro Xaa Glu Leu
20 25 30

Lys Leu Xaa Ala Asn Arg Leu Xaa Thr Ser
35 40

<210> SEQ ID NO 59

<211> LENGTH: 41

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (8)..(9)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (16)..(17)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (20)..(20)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (26)..(26)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (29)..(29)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (34)..(34)

<223> OTHER INFORMATION: Any amino acid
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (39)..(39)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 59

Ala Thr Val Tyr Asp Ile Gly Xaa Xaa Ala Val Met Tyr Val Ala Xaa



US 9,187,731 B2
189 190

-continued

1 5 10 15

Xaa Gly Gly Xaa Glu Val Lys Phe Glu Xaa Val Pro Xaa Glu Leu Lys
20 25 30

Leu Xaa Ala Asn Arg Leu Xaa Thr Ser
35 40

<210> SEQ ID NO 60

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(3)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 60

Ser Xaa Xaa Tyr
1

<210> SEQ ID NO 61

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 61

Ala Xaa Val Tyr
1

<210> SEQ ID NO 62

<211> LENGTH: 3

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 62

Ser Phe Pro
1

<210> SEQ ID NO 63

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 63

Arg Xaa Met Trp
1

<210> SEQ ID NO 64

<211> LENGTH: 3

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 64
Arg Gly Gly

1

<210> SEQ ID NO 65
<211> LENGTH: 3
<212> TYPE: PRT
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192

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<400> SEQUENCE: 65

Arg Met Met
1

<210> SEQ ID NO 66

<211> LENGTH: 3

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 66

Arg Xaa Arg
1

<210> SEQ ID NO 67

<211> LENGTH: 3

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 67

Ala Pro Arg
1

<210> SEQ ID NO 68

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus
<220> FEATURE:

<221> NAME/KEY: MOD_RES

«<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 68

Gly Arg Xaa Arg
1

<210> SEQ ID NO 69

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 69
Trp Ala Pro Arg

1

<210> SEQ ID NO 70

<211> LENGTH: 3

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 70
Trp Tyr Gly

1

<210> SEQ ID NO 71

<211> LENGTH: 3

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 71

Ala Gly Arg
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-continued

<210> SEQ ID NO
<211> LENGTH: 3
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Ala Ala Gly
1

<210> SEQ ID NO
<211> LENGTH: 4
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Glu Cys Ala Met
1

<210> SEQ ID NO
<211> LENGTH: 5
<212> TYPE: PRT
<213> ORGANISM:
<220> FEATURE:

<221> NAME/KEY :
<222> LOCATION:

72

Porcine reproductive and respiratory syndrome virus

72

73

Porcine reproductive and respiratory syndrome virus

73

74

Porcine reproductive and respiratory syndrome virus

MOD_RES
(2)..(2)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE:

Ala Xaa Val Tyr
1

<210> SEQ ID NO
<211> LENGTH: 4
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Glu Glu Ala His
1

<210> SEQ ID NO
<211> LENGTH: 5
<212> TYPE: PRT
<213> ORGANISM:
<220> FEATURE:

<221> NAME/KEY :
<222> LOCATION:

74
Asp
5

75

Porcine reproductive and respiratory syndrome virus

75

76

Porcine reproductive and respiratory syndrome virus

MOD_RES
(2)..(2)

<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE:

Ser Xaa Val Tyr
1

<210> SEQ ID NO
<211> LENGTH: 2
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Pro Arg

1

<210> SEQ ID NO
<211> LENGTH: 3

76
Arg
5

77

Porcine reproductive and respiratory syndrome virus

77

78
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-continued

<212> TYPE: PRT
<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 78

Arg Pro Arg
1

<210> SEQ ID NO 79

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 79

Gly Arg Pro Arg
1

<210> SEQ ID NO 80

<211> LENGTH: 5

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 80

Asn Gly Arg Pro Arg
1 5

<210> SEQ ID NO 81

<211> LENGTH: 6

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 81

Pro Asn Gly Arg Pro Arg
1 5

<210> SEQ ID NO 82

<211> LENGTH: 389

<212> TYPE: PRT

<213> ORGANISM: Porcine reproductive and respiratory syndrome virus

<400> SEQUENCE: 82

Met Ser Gly Thr Phe Ser Arg Cys Met Cys Thr Pro Ala Ala Arg Val
1 5 10 15

Phe Trp Asn Ala Gly Gln Val Tyr Cys Thr Arg Cys Leu Ser Ala Arg
20 25 30

Ser Leu Leu Pro Pro Glu Leu Gln Asp Ile Asp Leu Ala Ala Ile Gly
35 40 45

Leu Phe Tyr Lys Pro Lys Asp Lys Leu His Trp Lys Val Pro Ile Gly
50 55 60

Ile Pro Gln Val Glu Cys Thr Pro Ser Gly Cys Cys Trp Leu Ser Gly
65 70 75 80

Ile Phe Pro Leu Ala Arg Met Thr Ser Gly Asn His Asn Phe Leu Gln
85 90 95

Arg Leu Val Lys Val Ala Asp Val Leu Tyr Arg Asp Gly Cys Leu Thr
100 105 110

Ser Arg His Leu Arg Glu Leu Gln Val Tyr Glu Arg Gly Cys Ser Trp
115 120 125

Tyr Pro Ile Thr Gly Pro Val Pro Gly Met Gly Leu Tyr Ala Asn Ser
130 135 140

Met His Val Ser Asp Gln Pro Phe Pro Gly Ala Thr His Val Leu Thr
145 150 155 160
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Asn

Glu

Thr

Ser

Gln

225

Leu

Ser

Asp

Arg

Trp

305

Ile

Ser

Thr

Glu

Gly
385

Ser

Glu

Asp

Asp

210

Val

Ala

Thr

Ser

Leu

290

Gly

Arg

Cys

Pro

Pro

370

Ala

Pro

Ala

Ser

195

Asp

Glu

Asp

Tyr

Lys

275

Tyr

Val

Ala

Pro

Gly

355

Thr

Ala

Leu

His

180

Ser

Ser

Ile

Trp

His

260

Cys

Glu

Ser

Val

Gln

340

Phe

Thr

Gly

Pro

165

Ser

Pro

Ala

Leu

Glu

245

Ser

Trp

Asp

Gly

Ile

325

Ser

Val

Leu

Lys

<210> SEQ ID NO 83

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Ala

1

Gly

Pro

Phe

Pro

65

Pro

Ser

Phe

Arg

Asp Val Tyr

Lys

Val

Pro

50

Gly

Ala

Leu

Gly

Leu
130

Val

Pro

35

Pro

Ser

Asp

Pro

Tyr

115

Gln

Ser

20

Lys

His

Gly

Thr

Pro
100

Gln

Val

203

Gln

Ser

Asn

Asp

Ile

230

Leu

Gly

Leu

Tyr

Lys

310

Asp

Trp

Arg

Arg

Porcine

83

Asp

Trp

Glu

His

Val

Val

85

Glu

Thr

Asn

Ile

Ala

Leu

Val

Ser

70

Pro

Val

Lys

Gly

Gln

Val

Gly

Leu

215

Arg

Ala

Gly

Ser

Leu

295

Tyr

Pro

Ile

Leu

Ile
375

reproductive and respiratory syndrome virus

Gly

Pro

Lys

Val

55

Met

Glu

Gln

His

Leu
135

Ala

Tyr

Arg

200

Glu

Ser

Glu

Tyr

Cys

280

Ala

Leu

Asp

Arg

Thr

360

Phe

Arg

Arg

Leu

40

Asp

Arg

Gly

Tyr

Gly

120

Arg

Cys

Arg

185

Pro

Ala

Phe

Ser

Leu

265

Phe

Asn

Gln

Gly

His

345

Ser

Arg

Gly

Gly

25

Val

Met

Val

Asn

Lys
105

Val

Ala

Arg

170

Trp

Arg

Leu

Pro

Pro

250

Val

Leu

Ala

Arg

Pro

330

Leu

Leu

Phe

Ala

10

Gly

Ala

Ser

Glu

Cys
90
Glu

Pro

Val

Gln

Lys

Met

Pro

Ala

235

Glu

Gln

Asp

Phe

Arg

315

Ile

Thr

Arg

Gly

Val

Asn

Asn

Lys

Tyr

75

Trp

Ile

Gly

Thr

Pro

Lys

Met

Pro

220

His

Asn

Asn

Gln

Gly

300

Leu

His

Leu

Ile

Ala
380

Met

Glu

Arg

Phe

60

Gln

Trp

Arg

Lys

Asp
140

Phe

Phe

Trp

205

Glu

His

Gly

Pro

Pro

285

Tyr

Gln

Val

Asp

Val

365

His

Tyr

Val

Leu

45

Thr

Tyr

Arg

His

Tyr

125

Thr

Cys

Val

190

Thr

Leu

Pro

Phe

Asp

270

Ile

Gln

Val

Glu

Asp

350

Pro

Lys

Val

Lys

30

His

Phe

Gly

Leu

Ala

110

Leu

His

Pro

175

Val

Pro

Glu

Val

Ser

255

Val

Glu

Thr

Asn

Ala

335

Asp

Asn

Trp

Ala

15

Phe

Thr

Ile

Cys

Leu

95

Asn

Gln

Gly

Phe

Phe

Glu

Arg

Ser

240

Phe

Phe

Val

Lys

Gly

320

Leu

Val

Thr

Tyr

Gly

Glu

Ser

Thr

Leu

80

Asp

Gln

Arg

Pro
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-continued

Ile
145

Val Ile Gln Phe

150

Tyr Ser Val Lys Glu

155
Val

Glu Glu

165

Lys Leu Pro Ser Leu Pro Gly

170
Ile

Val Glu

180

Thr Pro Leu

185

Arg Pro Asn Ser

Ile Phe Arg Phe Ser His

195

Gly Lys

200

Trp Tyr Gly

<210> SEQ ID NO 84
<211> LENGTH: 203

<212> TYPE: PRT

<213> ORGANISM: Porcine
<400> SEQUENCE: 84

Ala
1

Thr Ile Ala

10

Val Tyr Asp Gly His Asp Val Met Tyr

Val Ser Ala Pro Glu Val

20

Arg Lys Trp Arg Gly Gly Asp

Ala Val Glu Ile Ala Leu

45

Leu Asn

40

Pro Leu

35

Gly Lys Arg

Phe Thr Val

55

Met Phe

60

Pro Pro His His Ser Ala

50

Asp Lys

Val Ser Met Val Glu Gln His

70

Pro
65

Gly Cys Gly Arg Arg

75
Ala

Thr Val

85

Pro Asp Pro Glu Gly Asn Cys Ser

90

Trp Trp

Leu Glu Val Gln Asn Glu Ile His

100

Leu Leu Pro Lys

105

Arg

Phe Gly Tyr Gln Thr His Val Ser

115

Lys Gly

120

Gly Lys Tyr

125

Gln Val Leu Ala Val Thr Leu

135

Leu Asn

130

Arg Gly Arg Asp

140

Ile
145

Val Val Gln Phe

150

Val Glu Ser Ile

155

Tyr Ser Lys Trp

Ala Glu

165

Lys Leu Gly Pro Ser Tyr Ser Gly Phe Glu

170

Asp

Ile Val Glu

180

Thr Pro Leu Ala

185

Arg Pro Asn Ser Asp Lys

Ile Phe Arg Phe Ser His

195

Gly Lys

200

Trp Tyr Gly

190

Val

Lys

30

Arg

Phe

Gly

Leu

Ala

110

Leu

Asn

Arg

Leu

Glu
190

Ser Trp Ile Arg His Leu

160

Phe Glu Asp Leu Leu Arg

175

Ala Gly Lys Asp Glu Lys

reproductive and respiratory syndrome virus

Ala
15

Glu
Phe Glu
Thr Ser
Thr Ala

Leu
80

Cys

Phe
95

Asp
Asn Gln
Gln Arg
Pro

Gly

Leu
160

His

Leu
175

Arg

Glu Lys

The invention claimed is:

1. A replication-competent Porcine Reproductive and Res-
piratory Syndrome (PRRS) virus comprising a deletion of at
least three consecutive nucleotide triplets in the gene
sequence encoding the N terminal domain (NTD) of the
nsplf subunit of the nspl protein of said virus, wherein the
NTD starts with the N-terminus of nsplf of amino acid
sequence SXXY (SEQ ID NO: 60) and ends with the serine
(S) residue within the amino acid sequence SFP (SEQ ID NO:
62), wherein said deletion of three consecutive nucleotide
triplets comprises the first encoded arginine residue (R)
located at least 21 amino acid residues located in the C-ter-
minal direction from the NTD amino acid residue of nsp1p
and two amino acid residues flanking said R residue in the

55

60

65

N-terminal direction, and wherein the modified PRRS virus
induces production and secretion of interferon type [ by a cell
infected with said virus.

2. The PRRS virus according to claim 1, wherein said
modification comprises a deletion of three consecutive nucle-
otide triplets coding for the amino acid sequence RXR (SEQ
ID NO: 66) of the nsp1p subunit, or wherein said mutation
comprises a deletion of four consecutive nucleotide triplets
coding for the amino acid residues GRXR (SEQ ID NO: 68)
of the nsplf subunit, wherein X is a genetically encoded
amino acid residue.

3. The PRRS virus according to claim 1, wherein said
PPRS virus has increased sensitivity to interferon type 1.

4. The PRRS virus according to claim 1, wherein said
PRRS virus is an attenuated PRRS virus.



US 9,187,731 B2

201

5. The PRRS virus according to claim 1, wherein said
PPRS virus is a genotype 1.

6. The PRRS virus according to claim 1, wherein said
interferon type I is Interferon-c, Interferon-p or combina-
tions thereof.

7. The PRRS virus according to claim 1, wherein said cell
is a mammalian cell, and wherein said mammalian cell is a
cell of a primary or secondary cell line or a host cell.

8. The PRRS virus according to claim 7, wherein said
mammalian cell is a porcine cell or a simian cell.

9. The PRRS virus according to claim 8, wherein said
porcine cell is a porcine macrophage.

10. The PRRS virus according to claim 8, wherein said
simian cell is a MA-104 or a MARC-145 cell.

11. A method for the treatment of Porcine Reproductive
and Respiratory Syndrome comprising administering an
effective amount of the PRRS virus of claim 1 to a swine, pig,
piglet or a sow in need of said treatment.

12. A polynucleotide comprising the genome of the PRRS
virus according to claim 1.

13. A DNA Vector comprising a copy of the polynucleotide
of claim 12.

14. A virus particle comprising the polynucleotide of claim
12 or 13.

15. A cell comprising the polynucleotide of claim 12 or the
DNA-vector of claim 13.

16. A method of preparing a PRRS virus composition
comprising the cultivation of the PRRS virus according to
claim 1 in cell culture.

17. A method for the detection of interferon type I, or of
mRNA coding for interferon type I by the cell infected with
the modified PRRS virus of claim 1, wherein the interferon
type I and/or the mRNA coding for interferon type I is
detected by a bioassay, wherein said bioassay is preferably
selected from the group consisting of ELISA, PCR, GLISA,
IFA, biosensoric measurement, Surface Plasmon Resonance

10

20

25

30

202

(SPR) measurement, selective media, lateral flow, biochip
measurement, immunomagnetic separation, electrochemilu-
minescence, chromogenic media, immunodiffusion, DNA
hybridization, staining, colorimetric detection, lumines-
cence, and combinations thereof.

18. An immunogenic composition comprising the PRRS
virus according to claim 1.

19. The immunogenic composition according to claim 18,
comprising an amount of 10" to 107 viral particles per dose.

20. The immunogenic composition according to claim 18,
comprising an amount of 10° to 10° particles per dose.

21. The immunogenic composition according to claim 18,
comprising an amount of 10* to 10° particles per dose.

22. The immunogenic composition according to claim 18,
comprising an amount of said PRRS virus which is equivalent
to a virus titre of at least about 10° TCID,,/mL per dose.

23. The immunogenic composition according to claim 18,
comprising an amount of said PRRS virus which is equivalent
to a virus titre of between 10° to 10° TCID,/mL per dose.

24. The immunogenic composition according to claim 18,
further comprising one or more pharmaceutically acceptable
carriers or excipients.

25. The immunogenic composition according to claim 24,
wherein said one or more pharmaceutically acceptable carri-
ers or excipients are selected from the group consisting of
solvents, dispersion media, adjuvants, stabilizing agents,
diluents, preservatives, antibacterial and antifungal agents,
isotonic agents, and adsorption delaying agents.

26. A method for inducing an immune response against
PRRSV comprising administering an effective amount of the
immunogenic composition of claim 18 to an animal in need
thereof.

27. The method of claim 26, wherein the immunogenic
composition is administered in a single dose or in two doses.

#* #* #* #* #*



